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lEW VIEWS ON 
I THE PROBLEM OF 
IWORLD HUNGER 

People Don't Like 
What's (iood for Them 

It is a well known fact, rec- I 
ognized by all whose business 
is the merchandisinjj and sell- 
ing of food, that in North 
America foods which are J 
thought to be good for people J 
are unpopular for this very H 
reason. Highest consumption ] 
foods like soft drinks, beer, I 

I coffee and tea are in fact J 
generally thought to have a | 

I slightly harmful effect. And 
these beliefs strengthen their 

I appeal. 

New Evidence World-Wide 

New evidence on a world- 
wide scale shows that people 
everywhere feel the same; and 
even if suffering from chronic 
protein deficiency which is de- 
bilitating and uncomfortable, 
they will not change their 
eating habits simply because 
something is good for them, 
even if it is free. 

Chemistry and Economics 
Not Enough 

Thus the recent solutions to 
the problems of insufficient 
protein supply are not the 
whole answer. Foods must be 
created which are merchan- 
dised as if for profit, appealing 
only to motivations outside of 
health. And commercial ex- 
periments of this kind in Hong 
Kong and South America show- 
exciting possibilities for im- 
minent solutions to this age- 
old dilemma. 
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The destructive power of nuclear 
weapons is so terrifying that the most 
essential objective of our national nu- 
cleai policy is to avoid their use in all- 
out war. The purpose of our vast stra- 
tegic striking force is to deter strategic 
nuclear attack against our cities. Our 
smaller but still veiy powerful tactical 
nuclear weapons were stationed in 
Europe to deter flie Soviet Union 
from launching a land attack there. 
This is the great "nuclear umbrella" 
intended to prevent the outbreak of 
nuclear war. 

Those who, in the early days of the 
atomic age, thought in terms of "one 
world or none" contended that with so 
terrible a nuclear threat all wars must 
cease, for a con\entional war would 
too easily escalate into nuclear war. It 
was argued that the hard-pressed side, 
rather than admit defeat would be 
sorely tempted to resort to nuclear 
weapons. Instead, the prevailing doc- 
trine has been tliat the competitive 
pursuit of national interests in the real 
world will continue to lead to small 
conventional wars — "brush-fire wars" 
uas the popular term — under the 
cover of die nuclear umbrella that 
should prevent their becoming nu- 
clear. 

We are now engaged in an over- 
sized "brush-fire war" in Vietnam, a 
war that is alarming both in the extent 
of misery inflicted and the amount of 
national strength deflected from bet- 
ter ends on both sides. In it the in- 
tensity of the action has had its ups 
and downs. As this is written the ex- 
posed bastion at Khe Sanh is no longer 
a hot spo^ but a few months ago it 
was looked upon as a potential Dien 



Bien Phu, and the PresHent took the 
unusual step of exacting from each of 
the membos of the Joint Chiefs of 
Staff an assurance that it would not 
fall. In the tenseness of that situa- 
tion — and a similar situation may arise 
again — there seemed to be genuine un- 
certainty as to whether we would use 
tactical nuclear weapons against the 
Vietnamese enemy in a pinch. The 
mutter was discussed, by Senators Ful- 
bright and McCarthy, among others, 
and when pressed the President 
would only say, negatively, that the use 
of nuclear weapons in Vietnam was 
not under consideration and he had 
had no requests for their use there. At 
about the same time General Wheeler 
said that he did not believe that nu- 
clear weapons would be necessary for 
the defense of Khe Sanh. While it is 
gratifying that he turned out to be 
rig^t and that nuclear weapons have 
not been used in \'ietnani, his state- 
ment, coupled with the President's 
faint denials, reflected a fluid state of 
policy. Less prominent generals made 
more belligerent statements, while 
background briefings by U.S. spokes- 
men suggested that tactical nuclear 
weapons would lose their deterrent ef- 
fect if decisively renounced and the 
Secretary of State objected to having 
so sensitive a matter discussed in 
public. 

Our leaders know full well the im- 
portance of keeping inviolate that 
precious hne of demarcation between 
conventional weapons and nuclear 
weapons, clearly madced as it is by the 
radioactivity of even the least power- 
ful nuclear bursts. They know that 
escalation must stop at that line. They 



know that our homeland is vulnerable 
only to nuclear weapons, and that 
it would be unutterably stupid for us 
to initiate their use in this age of nu- 
clear competition. They know of the 
risk of bringing China and Russia into 
the war, and they know, too, that if 
we use tactical nuclear weapons they 
could be supplied to the other side^ 
and that our great concentrations of 
supplies and troops would be ideal 
targets. Yet our leaders' faint denials 
inspire no confidence that in the an- 
guish and heat of battle they would 
remember what they know. 

But even if we assume that the Ad- 
ministration will not be so irresponsi- 
ble and foolish as to use tactical 
nuclear weapons against \'ietnamcse, 
it is still a great mistake to leave the 
question open. The President's faint 
denial and the more direct suggestions 
by subordinates of possible nuclear 
strikes had the effect of being a 
slightly veiled nuclear threat against 
the >^etnamese enemy, probably an 
intentional one meant to "keep them 
guessing." This introduces an entirely 
new dimension into the strategy of the 
nuclear age, for it is employing a nu- 
clear threat, not to deter attack by a 
nuclear nation and prevent the out- 
break of a war, but to deter a non- 
nuclear country from some act of con- 
ventional local attack within a "brusb- 
fire" battle already in progress. 

In merely implying this threat, 
whether intended or not, the Adminis- 
tration is still being extremdy short- 
sighted, irresponsible, and foolish. 
Very high on our list of national priori- 
ties, and properly so, is avoiding the 
proliferation of nuclear weapons to 
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many countries. A futuie with many 
nuclear nations would be a diplomatic 

nightmare; in if tlie triggering of a 
worldwide nuclear war would be all 
too likely. The nonprolifeiation treaty 
negotiated at Geneva is an important 
beginning if enough nonnuclear na- 
tions can be indued to sign and to 
stay with it 

Whether they will sign tiie treaty 
and long submit to its restrictions will 
depend upon tlie importance that is 
attached to possession of nudeat 
weapons. As long as nuclear weapons 
are fust a part of the nuclear umbrella 
— a mutual threat by nuclear powers 
to prevent the outbreak of war among 
them — die nonnuclear nations may 
well feel glad to have no part of it. 
But now the foolish equivocal stance 
of our Administration had intiodaced 
a nuclear threat against a nonnuclear 
country into conventional war&re. 
For other countries tliis puts a pre- 
mium on having nuclear weapons with 
which to face such a threat. In debat- 
ing their adherence to the treaty, some 
of the most important nonnuclear na- 
tions have been calling for some step 
of nuclear aims restraint by the nu- 
clear nations to match fhe rstraint de- 
manded of them. At the very least we 
should show enough restraint to clear 
up this matter and retract an imjdied 
nuclear Uueat against a small non- 
nuclear country. 

Beyond that, it is imperative, in our 
national interest, that we should quick- 
ly proclaim a firm policy not to use 
nuclear weapons against any non- 
nuclear country. This would be a valu- 
able step toward nuclear sanity and 
yet it would cost us nothing in terms 



of the effectiveness of our established 
posture of nuclear deterrence, which 
is directed toward nuclear nations. In 
this spirit there is a resolution before 
Congress, submitted by Representative 
Bertram Podell (D., N.Y.), that 
reads: "Resolved: That it is the sense 
of tiie House of Repreesntatives that 
the United States should not use nu- 
clear weapons against any nation not 
possessing such weapons." 

Such a policy would tend to calm 
world tensions by de-emphasizing the 
role of nuclear weapons and removing 
their glamor value. It would also 
exert a more direct pressure on na- 
tions to remain nonnuclear. For a 
country in the throes of deciding 
whether to "go nadear," the privi- 
leged status of nonnuclear nations, 
bestowed by this immunity from nu- 
clear attack, would be a powerful argu- 
ment in the hands of the political fac- 
tion opposing acquisition of nuclear 
weapons. There have been nego- 
tiations with the USSR about the 
possibility of making jointly a "no 
use against nonnodear nations" pledge 
to accompany the declarations by fhe 
nuclear superpowers guaranteeing the 
nonnuclear signatories of a nonpio- 
liferation treaty against nuclear attack. 
The rigidity of diplomatic niceties 
seems to inhibit our accepting a Kosy- 
gm formulation that would exempt 
West Germany, with our nuclear 
weapons on its soil, from a joint 
pledge. If we cannot do it jointly, it 
seems reasonable that we should do 
it unilaterally, and let the Russians 
make a unilateral pledge with their 
wording if they will. 

THE TEST FOR THE 
NONPROUFERATION TREATY 

While this easily attainable policy 

should help, more restraint than this 
will probably be needed. By the time 
this issue of die Bulletin appears, die 

General Assembly debate of the Non- 
proliferation Treaty should be com- 
pleted unless the few nations that 
object have obtained a postponement. 
With its great numerical preponder- 
ance of small and "intrinsically non- 
nuclear" nations that have no prospect 
of going nuclear for a long time, the 
General Assembly will probably have 
endorsed the treaty and presented it 
for signature and ratification. While 
this is an essential step, the real test 

I" 



will come in obtaining adherence to 
the treaty by certain important "al- 
most nadear" nations, tiiose capable 
of attaining nuclear weapons soon if 
they choose. The treaty cannot succeed 
in its aims without them. Some of 
them feel it a very real sacrifice to give 
up the option to make nuclear weap- 
ons under unforeseen circumstances in 
the future even though they now in- 
tend not to make them. 

The reasonable and legitimate ob- 
jections to the treaty arising from the 
almost-nuclear nations which appeared 
prominently in the discussions at a 
recent Pugwash symposium in Lon- 
don, center around flie fact that the 
superpowers cannot stop thdr quarrels, 
and that in quanding tibey cannot stop 
their arms noe and even hide bdiind 
a dubious shield of ABM-type nuclear 
weapons while asking the almost-nu- 
clear nations to renounce nuclear weap- 
ons altogether and submit to inspec- 
tion in order to alky suspicion. 

American promoters of an ABM 
system claim that it is oriented against 
China and that this should increase 
the credibility of a U.S. guarantee of 
China's neighbors. Leaders in those 
countries seem not to think this way, 
and this argument instead seems more 
importantly to enhance their impres- 
sion of Chinese power. They see our 
defensive ABM shield as sen-ing an 
offensive purpose because it could 
shield an American attack. Hey fear 
our ABM deployment because it helps 
to preserve our Cold War attitude 
toward China. For tiiem it is important 
that the Chinese government evolve 
toward participation in fhe community 
of nations, and our ABMs push the 
evolution in the wrong direction. 

Although the inspection and other 
safeguards are intended to be an advan- 
tage to the almost-nuclear nations by 
providing assurance about the behavior 
of their potentially nuclear neighbors, 
this aspect of it seems to loom less im- 
portant in their eyes than the unjust 
asymmetry of the treaty, the asym- 
metry that makes it a tieaty binding 
on the ahnost-nudear nations, but a 
mere declaration of intent by the 
superpowers. 

The declaration of intent, Article 
VI of the treaty draft, reads "Each of 
the Parties of the Treaty undertakes 
to pursue negotiations in good faith on 
effective measures relating to cessation 
of the nuclear arms race at an early 
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date and to nuclear disaimament, and 
on a Treat}' on general and complete 
disarmament under strict and efitictive 
international control." 

For including only this declaration, 
rather than, say, an obligation to forego 
ABMs and stop nuclear weapon pro- 
duction, the superpower argument has 
been that nonproliferation is urgent 
and it would take too long to fill in 
agreed details of such an obligation, so 
that the other nations must take the 
intention on faaOi until that "early 
date." In view of the sad record of 
superpower attempts at arms limitation 
and the recent plunge into Ae ABM- 
MIRV phase of the anns race, some 
lack of MQn is understandable. 

The intent so declared to seek ces- 
sation of die nuclear arms race is 
doubtless very sincerely hdd in tiliose 
agencies of the superpower govern- 
ments that lia\'e been most active 
in promoting the Nonproliferation 
Treaty, and most appreciative of the 
dangers of a future world of many 
nuclear powers. The question on which 
the future viability of the treaty hangs 
is wbedier diese agencies can convince 
their governments to go along with 
some substantial measure of restraint 
for the sake of avoiding these dangers. 

In this connection it is slightly en- 
couraging to note that die votes in die 
Senate on amendments opposing the 
ABM deployment were considerably 
closer on Apni IS of this year than a 
year and two years earlier. These were 
amendments to the military "authori- 
zation" bill and only preliminary to a 
later vote on an appropriation bill. Tlie 
closeness of the votes encourages re- 
newed efforts to block the ABM fund- 
ing in the appropriation bill. It is a 
pity that a majority of senators still 
seem not to appreciate that our real 
problem now is not our relative 
strength vis-a-vis the USSR or China, 
which is more than adequate; not the 
stimulation of industry through de- 
fense spending; but far more impor- 
tantly, the problem is the worldwide 
spread of nuclear weapons that we 
cannot stop without stopping the arms 
race by fint stopping the ABM de- 
ployment 

The author is senior physieitt at Ar- 
gonna Nallonal Laberafery and o 
member of Hw Bull«liii's odHorial 

board. 




The reported agreement on a nuclear 
nonproliferation treaty between the 
United States and the USSR is, as 
several other near-nuclear countries 
think, best suited to the interests of 
the two agreeing countries only. The 
hesitation of other nations to sign the 
present draft is based on genuine 
grievances which should not be ig- 
nored. The nuclear powers in this 
treaty propose not to give nonnuclear 
nations any nndeai weapons and at 
the same time deny diem the right to 
produce nuclear de\ices. It is certainly 
a welcome step; but it is really doubt- 
ful if this treaty will ever be effective. 
I belie\c that the clause providing for 
international inspections by the Inter- 
national Atomic Energy Agency will 
never be truly implemented by poten- 
tial nuclear powers or by other coun- 
tries hoping to acquire nuclear weapons 
secretly from the big powers. Also, if 
the Soviet Union and the United 
States do not agree to such inspec- 
tions in their own countries, how can 
they hope for such inspections in 
other countries? 

If we are really interested ra a safer 
world, we must first take effective 
measures to remove mutual fear and 
distrust among nations by following 
the principle of 'live and let live." 

Recentty, the four big powers have 
been behaving in a way that has made 
developing countries count on their 
own strength and resources. Also there 
are many instances on record when the 
big powers did not honor their com- 
mitments to smaller powers, even dur- 
ing times of crisis. Therefore, if near- 
nuclear states feel that they cannot 
count on assurances of help from the 
USSR and the United States, in case 
of nnclear attack against any member 
state of the nonproliferation treaty by 
any other country, their hesitancy to 
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sign the treaty can hardly be qaes- 

tioned. 

In developing countries like India, 
the UAR, and Pakistan, public opinion 
is so much in favor of going nuclear 
that it is difficult for the government 
to ignore the wishes of their people. 
For the past ten yean or so, diese 
countries, although economically un- 
derde\eloped, have been spending a 
considerable proportion of their na- 
tional income on the development of 
a nuclear potential. Also, die large 
number of scientists in these coun- 
tries who are involved in nuclear pro- 
grams, have made die acquisition of 
a nuclear device a prestige issue. In 
regard to India, tlie general public as 
well as the scientists favor going 
nuclear. These sentiments have be- 
come so strong, particularly after the 
Chinese series of nuclear explosions, 
that until and unless the big powers 
appreciate die feelings of near-nuclear 
nations, any attempt on their part to 
effect a nuclear nonproliferation treaty 
is not likely to meet with success. 

All well-meaning peoples in the 
world realize the dangers of a nuclear 
war and are sincerely in favor of a 
nonproliferation treaty. In fact, an 
effective treaty will be the first major 
step toward nuclear disarmament. 
Therefore, I quite agree with Bernard 
Fcld ("To Be Nuclear or Not," 
May 1967 BuJJetin) when he states: 
"The chances of obtaining meaningful 
measures of nuclear disarmament will 
be greatly enhanced by the achieve- 
ment of a universal nonproliferation 
treaty at this time." 

Professor Feld as a nuclear physicist 
reveals his sincere feelings toward the 
great goal of nuclear disarmament. I, 
too, as a physicist support his point of 
view which is, I am sure, guided by 
truth rather than by pohtics. Thus, 
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his discussion of the main arguments 
advanced against Uie proposed non- 
proliferation treaty — security, techno- 
logical fallout, nuclear explosions for 
peaceful purposes, and industrial es- 
pionage— «eem to be convincing when 
he describes them as: "fallacions or 
based on short-sighted political con- 
siderations." Since India is more vul- 
nerable to danger from the Chinese 
nndear stockpiles than any other coun- 
try, we naturally feel that a few nu- 
clear explosions by us will neither 
minimize the Chinese threat; boost 
our security arrangements; nor a£Ford 
us a major technological gain. The 
^etext that nuclear explosions for 
peaceful purposes should be allowed 
is a dangerous one; if scientifically 
analyzed it will be determined that 
it will do more harm to mankind than 
good. There are reasons to believe that 
nations who favor nuclear explosions 
for jjcaceful purposes will not be able 
to control their temptation to build 
up nuclear stockpiles for war purposes. 
The prime consideration of near- 
nuclear nations is that a nuclear ex- 
plosion will be a great morale-booster 
for their miUtary as well as civilian 
population. However, a few nuclear 
explosions are not in any way going 
to strengthen their security measures 
until and unless fliey develop an ef- 
fective delivery system — ^which is un- 
likely since these countries do not pos- 
sess the financial or manpower re- 
sources necessary for such an under- 
taking. The immediate result of nu- 
clear explosions by these near-nuclear 
nations will only serve to escalate the 
nuclear arms race without any sub- 
stantial gain to the countries involved. 

I ihinlc these reasons should prove 
that Professor Fold's statement — that 
arguments in opposition to the non- 
proliferation treaty are: "talladous or 
based on short-sighted political con- 
siderations'" — is not misconceived. 

Why shouldn't the American and 
the Soviet govenunents promise the 
other nations of the world that after 
a certain period of treaty implementa- 
tion, say two years, they will gradually 
dump their nuclear arsenal into the 
sea? Such a commitment on their part 
will assure the rest of the world of 
their sincerity in regard to nuclear 
nonproliferation. Also, the United 
States and the Soviet Union must find 
a way to include Communist China 
in this treat}'; otherwise the nuclear 



powen and, particularly, the Asian 
countries «^ never carry out their 

pledge to honor the terms of the 
treaty; they will secretly try to as- 
semble greater nuclear capabilities to 
defend themselves against a Chinese 
nuclear threat. In that case, the treaty 
will be merely a treatise in white and 
black only. 

Hierefore, if the superpowers are 
really serious about nuclear disarma- 
ment as their goal, and about the 
nonproliferation treaty as the first ef- 
fective step toward i^ they should il- 
lustrate their sincerity and tlien ap- 
proach the other nations in a frank 
and convincing manner. To achieve 
an effective treaty they must take into 
account the sentiments and fears of 
near-nuclear nations. If the treaty had 
been drafted and implemented by 
scientists and engineers of the con- 
cerned nations it would be a com- 
paratively simple undertaking. It is un- 
fortunate that the scientists and en- 
gineers who, in fact, are the creators 
of the nuclear age, who have done so 
much in the service of mankind, have 
no say in the most crucial issue that 
mankind has ever faced; but are ex- 
ploited by selfish and power hungry 
politicians. 

Or. A4lihra b a phyffeiif in ffc» «laparf- 
OMirf of pbystea/ ptMorch of the Cen- 
tral IndHuta of Ferffflzer fmchnology. 
Fertilizer Corporation of India, ltd., 
Sindrl, Bihar, India. 

Th» {allowing i«»ponM to Or. Midi- 
ra's article was wrtffen by Stmmd T. 
Feld, professor of phyaet at MIT and 
president of lh» Counci/ for o Urabla 
World. 

Professor Mishra is so ob\'iously right 
that the only response possible is: 
/'AmenI" Without firm commitments 
on the part of the nuclear powers — 
including, e\entually, China — to sub- 
mit themselves to the same controls as 
they demand of the nonnuclears, and 
to eliminate Aeir nuclear arsenals, the 
nonproliferation treaty cannot last. 
Whether it will be politically possible 
for such nations as India to sign such 
a treaty now, in the absence of the 
required major-power agreements, is a 
question about which Indian scientists 
are in a much better position to judge 
and to act than tiieir American col- 
leagues. 

— ^Bernard T. Feld 



WHILE THE BUDGET WAS CUT, 
KINO WORDS WERE UHERED 

Sonotor Joseph Clark ID. PoniOt 
". . . fhe waging of peoce will nevar 
come to an end; perhaps in our life- 
time the waging of war can ha 
brought to on and. Yef tha Dapart- 
ment of DefenM is a parntanant 
agency, and the Arms Control and 
Disarmamenf Agency [ACDA] is a 
temporary agency, whose lifetime 
hat to bo ronowod ovory ono, fwe, or 
three years, as the ease may he. , . . 

"/ iiope we ore moving toward a 
truce, and then a peace, in Vietnam, 
tome kind of batter underitonding 
with the Soviet Union and other pow- 
ers of the Communist bloc, and a 
very real opportunity for significant 
arm* control and ditarmamenf meas- 
ares. . . and a treaty of ganaral and 
eomphta ditarmament under en- 
forceable world law. I suggest the 
least we con do, if we do not wish 
to shatter such hopes, tenuous though 
they may be, would be to adopt thit 
amendment and ghra tha Agoncy a 
three-year lease on life and a S33 
million authorization," 

Senator Philip Hart (D. Mich.): 
". , . wfion I consider the produeli*- 
ity, the results per dollar, that this 
Agency [ACDA] has attained, if 
strikes me as a poor place to slow 
down tha macbfnory. At to tha com- 
mittee's iMopowd limitation on re- 
search funds for the Agency, I am 
reminded of a vote on th» floor of 
the Senate last week. . . . 

"Tho Senoto w«n cnkad to oftprevo 
on increase in military R ond 0 of 
more than $500 million. 

"The Senate should remember that 
the total military R and D budget was 
fomo $7.9 bUlian—l rapaat— billion. 

"Now we are asked to find fault 
with the $12 million that the Arms 
Control Agency had hoped to spend 
for its external research in fiscal 
1969 and 1970. Tha cooimiftoo rec- 
ommends a limitation of $7 mtf/iOn 
for this purpose. 

"Mr. President, $7.9 billion for 
mUitary research versus $7 million for 
arms control research/ f am sure 
there ore mony progmotic explana- 
tions, but might not a newcomer to 
this planet— if presented with these 
facts— l>e iustified in wondering if our 
prioritiot were not a IHth fofMided?" 
-U.S. Sanato, April 22, 1968 
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lOA-A CONTINUING STORY 



The following was wrHien by Jane 
Wilson as a follow-up to her article 
which appeared in the May Bulletin. 

On May 8 the University of Chicago 
announced fhal it wa$ wHhdrawing 
from the Institufe of Defense Analy- 
ses (IDA), an organization sponsored 
by 12 universities for the Defense 
Department. This was certainly no 
surprise. In March, the reeommen- 
daiion of the University's Academic 
Council, that Chicago end its spon- 
sorship, was approved by President 
George W. Beadle as "responsible 
and sound." 

IDA may no longer be an issue at 
Ihe University of Chicago, but it is 
a very lively Mubjeel elewhere. In 
response fo unfavorable ertlicism on 
several campuses, triggered by the 
Students for a Democratic Society 
(SDS), the trustees of IDA resolved— 
in meetings on March 1 1 and 12— fo 
modify the corporate structure and 
responsibility of the Board of Trus- 
tees by eliminating institutional mem- 
berdtip aAo0cffc«r. Inrtead, the gov- 
eming boards of each of ihe member 
universities would "designate annual- 
ly a senior officer of their university 
to serve in an indh/idual capacity as 
a trustee of IDA." This resolution 
must be approved by the member 
universities to be effective. The rati- 
fication of the resolution by Ihe trus- 
tees of Columbia University was re- 
spoitsibh, in part, for the crisis at 
Columbia in early May, when student 
riots disrupted Ihe University. Stu- 
dent leaders demanded that Colum- 
bia's connection with IDA be severed 
completely. Pre^dent Grayson Kirk, 
who serves on IDA's Executive Com- 
millee, refused to do so. 

The trustees of PrincHlon Univer^ 
have also approved Hm compromise 
resolution, although a Faculty Com- 
mittee had previously recommended 
withdrawal from the Institute. Citing 
the trustees' dedsien, among offier 
gtievanees, 500 frtncafen students 
marched in protest on May 2. In re- 
sponse. President Robert F. Goheen 
promised "a fresh and searching look 
at tif UnhrersUy's dedslonmaking 
processes." 

—Jane Wilson 



SPACE SCIENCE AND TIGHT BUDGETS 



John Simpson, professor of physics and 
director of the Laboratory for Astro- 
physics and Space Research at flie Uni- 
versity of Chicngo, testified before the 
Committee on Aeronautical and Space 
Science, U.S. Senate, on April 23. At 
issue was the funding for the U.S. 
space science program. 

Professor Simpson argued tliat "Tlie 
present situation is drastically reducing 
the momentum of science and tiie pro- 
duction of future scientific talent in 
the country." He called for every ef- 
fort to leprogram funds so that "scien- 
tific enterprise does not perish." 

Simpson described for the Commit- 
tee the proposed pioneer space probes 
(missions for scientific observation con- 
ducted in interplanetary space and 
near the external magnetic field re- 
gions of planets) and the wlO-foot 
radio antennas. 

Among the most important experi- 
ments in space, he said, are "the ob- 
servations of the charged particles— 
low-energy galactic cosmic rays, which 
stream into Qie solar system from in- 
terstellar space. They carry informa- 
tion crucial for understanding their 
origin and possibly the origin of ele- 
ments. But the magnetic fields carried 
outward by the solar plasma tend to 
sweep tlicni awav from available points 
of observations deep within the solar 
system. However, there is the weD- 
known 1 1 year solar activity cycle (the 
sun spot cycle), during which, at its 
minimum point of activity, the galactic 
particles come most readily inward — 
at least closely enough to study with 
Pioneer if the sun is relatively inactive. 
So there is an opportunity for a year 
or so of observation given to us by 
nature ^proximately once each 11 
years to conduct these experiments un- 
der favorable conditions. Based on so- 
lar activity, our next opportunity is 



estimated to be 1975-76, at which 
time the spacecraft would already have 
to be at approximately four to six astro- 
nomical units or more. Since to reach 
this distance requires approximately 
2-2 years of travel time, the launch 
from Earth would have to be underway 
by sometime in 1973. To meet this 
launch date, snd recognizing the need 
for four or more years of development 
lead time, means that we must start 
this year if we are to have a good 
chance for success." 

Professor Simpson concluded his re- 
marks to the Committee with a plea 
for federal support of university-based 
research. 

"My emphasis upon increasing the 
support for research, especially at tiie 

universities, is based upon the impor- 
tance of conducting sciences in the 
universities not only for discovoy, but 
also for the growth of graduate stu- 
dents into scientists, and not super- 
technicians. It is our unshaken belief, 
on the basis of the development of 
science and scientists over the last 
centun,', that the drive and curiosity 
which motivate senior investigators 
within a university also pro\ide the 
best intellectual enviromnent for grad- 
uate students to learn and to be in- 
spired bv participation in scientific dis- 
covery. Indeed the two components — 
research and the metamorphosis of stu- 
dents into scientists — catalyze each 
other so that the result is a higher 
level of excellence than normally is 
achieved by the pursuit of either com- 
ponent alone. These activities are most 
fruitfully conducted within the walls of 
the institution of higher learning where 
the student is obtaining his higher 
education. This philosophy is also the 
main theme of tfie Seaborg Report of 
the President's Science Ad\ isory Com- 
mittee, and Nasa's program in earlier 
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years has strongly supported these 
principles. But as a lesult of present 
budget cuts and the choice of how the 
funds witliin Nasa will be used, the 
United States government has moved 
away from these basic principles. For 
example, last year the cut in the space 
sciences was approximately 27 per cent 
which represents a loss of somewhere 
between 50 to 70 per cent in tenns 
of e£Eective research results. Therefore 
it is urged to undertalce a reassessment 
of this situation before our present 
course destroys the vital and creative 
parts of space science which have given 
it its unique character and leadership 
in the world nf science. The flowering 
of first-class research and the reproduc- 
tion of scientific and technical talent 



is of a fragile nature — which is not 
easily measured by short-term rules of 
thumb. 

"In closing, let me add one more 
thought, a deeply felt conviction: un- 
der tiie stress of the serious problems 
before our nation, in emphasizing the 
urgent we are in danger of unwittingly 
destroying what we wish to save and 
need, namely U.S. preeminence in sci- 
ence and technology which is crucial 
for each major problem of the nation, 
from poverty to war. I believe the 
present levek of support and the pro- 
posed programs are dangerously low. 
Therefore the actions taken in Con- 
gress this year may largely determine 
whether the United States will retain 
its leadership in the space sciences." 



A MATTER FOR THE PUBLIC TO DECIDE? 

MURRAY L. WEIDENBAUM 



The great bulk of the public discus- 
sions dealing with the impact of sci- 
ence and technology on tiie United 
States is both discouraging and unpro- 
ductive. On reflection, I think that 
this is so because the dialogue generally 
is limited to two polar alternatives. 

The first polar alternative I would 
label the "view with alarm." It has be- 
come fashionable in many quarters, 
particularly in the humanities, to view 
with alarm the extent to which uncon- 
trolled science and technology are de- 
stroying our societ)'. Almost any issue 
of the Saturday Review, for example, 
contains anoUier denunciation of these 
twcnticth-ccntury Philistines and their 
deleterious influence. 

The second polar alternative is some- 
what harder to define. It might be said 
that it looks upon science and tech- 
nology almost as sacred eows — cows 
that can be milked however. Or it may 
be that the holders of this position do 
not really view science and technology 
as being beyond criticism, but, perhaps 
worse yet, as ends instead of means. 

Hence, attempts by laymen to in- 



volve themsch es in science policv often 
engender cries of interference, short- 
si^tedness, and worse. However, when 
I examine the actual justifications for 
undertaking new major scientific proj- 
ects — development of a supersonic 
transport, construction of a linear ac- 
celerator, or penetrating below the 
earth's surface — I am always struck by 
the absence of that objectivity and 
hard, factual, quantitative analysis that 
I associate with the core of the scien- 
tific method. 

I am amazed when scientists say 
that we must embark upon a major 
technological project on faith — ^faith 
that through serendipity (the inven- 
tion of this all-purpose justification 
must rank as an important technolog- 
ical iimovation in and by itself) it will 
turn out to be worthwhile after all. 

Let me cite a case in point. During 
the past month, I attended an impor- 
tant meeting of a national scientific and 
engineering association. The audience 
was assured by one distinguished 
speaker that a specific current major 
technological undertaking would pro- 



duce great benefits, of which by far the 
most important would be those that 
we cannot presently conceive of. That 
scientific forecaster saved his greatest 
contempt for what he termed the pres- 
ent-day doubters of the benefit of such 
technological undertakings. He con- 
tended that in future periods we all 
will look back with disdain upon these 
people as men of little faith. 

To those who are neither scientific 
theologians nor wistful yeamcrs for a 
simpler society, I offer a third position. 
It may be considered the agnostic view 
of the social scientist, and perhaps 
more particularly of the economist. To 
clear the air, I assume that wc will not 
try to stifle scientific inquiry nor in- 
hibit technological innovation. Also— 
and this mav be the hooker — I assume 
that the determination of the uses to 
which public resources, particularly 
money, are put is a matter for the pub- 
lic to decide. 

Hence, if a professor of engineering 
wants to devote his leisure time to de- 
signing a supersonic transport or plan- 
ning a linear accelerator he will be 
entirely free to do so. However, the 
first time that he asks for $100 million 
of taxpayers' money to start building 
the gadget, he will have to justify it — 
and not in tlie soft, theological terms 
of the natural scientist but in the hard, 
objective manner of the social scientist. 

He will have to answer questions 
such as these: Are the expected bene- 
fits worth the cost? How well can he 
measure the benefits? Has he omitted 
important elements of cost to society, 
sudl as polluting the environment? 
Finally, and most crucial, are the re- 
turns from this use of public fimds 
likely to be greater than from alterna- 
tive uses? 

Wc now expect such grcatlv ma- 
ligned types as administrators of social 
welfere programs to make these cal- 
culations to support their budget re- 
quests for new training, health, and 
anti-poverty programs. 1 see great 
charm in extending the use of the sci- 
entific method to public resource allo- 
cation in the areas of science and, 
especially, technology. 

The aufhor is professor of economics 
of Wathingfen UnhrersHy, St. Louis. 

The following was first presented to 
the Symposium on Science and Poli- 
tics in a Democratic Society, Universi- 
ty of Illinois, Urhana, March 7, 1968. 
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The following article was presented before the Com- 
mittee on Science and Astronautics, U.S. House of Rep- 
nsM/Mhns, January 23, 1968. 

The u'orld economy is the creation of technology. Tech- 
nology in turn is the creation of two factors which first 
appeared in a decisive alliance inside the Atlantic 
community. On^ of course, is experiment leading to 
invention. The other is capital or savings. But it is no 
coincidence that these two fectOTS were first combined, 
on a scale sufEcient to change the whole basis of pro- 
duction, in the market economies of Britain and then 
of West Europe. It is not much use inventing an ar- 
ticle or a process and investing the money needed to 
perfect and produce it if, in the end, nobody wants to 
buy it at a price which covers the cost and leaves a 
margin to reward investor and inventor. True, war is 
a great forcing house of inventions, but military so- 
cieties did not invent the modem economy. Nor is war 
the settled condition of merchant communities. Only 
when inventiveness began to be applied to all kinds of 
civilian needs— it all began, in a sens^ with something 
as peaceful as textiles— did die technological revolution 
really get underway. 

But it has not been evenly spread. The first tech- 
nological revolution, based on steam power, iron and 
steel, and mechanization, produced one kind of pat- 
tern of imbalance between the various segments of the 
international economy. The second, rooted in elec- 
tricity, the internal combustion engine, and chemicals, 
reinforced it. The new and still unfolding revolution 
of nuclear energy and the computer promises to lay 
new forces of disequilibrium on top of the old. 

In short, one can say that the chief cause of 
imbalance outside the Atlantic area has been the rela- 
tive failure of advancing technological change in the 
export sector of devdoping countries to stimulate de- 
cisive change elsewhere in the local economy. The rea- 
sons for this imbalance are inherent in the type of 
commercial exchange. Most of the capital for mines, plan- 
tations, power, transport, ports, and services was pro- 
vided by the world's Atlantic "lead sector" where capi- 
tal had begun to accumulate rapidly as a result of rising 
productivity, and where, for a time, the need for more 
raw materials became if anything steadily more acute. 
American and European enterprises provided most of 
the investment in wholly-owned subsidiaries— and the 
bulk of the management as well. Local earnings tended 
to be confined to unskilled wages and, in certain counr 



Technological Change 

and the 
World Market 

BARBARA WARD 

tries, suitable bribes to local politicians. Even this 
trickle of wealHi was largely mopped up by the sale of 
imported goods shipped in by foreigners and often 
sold by large foreign merchant houses. 

NEED FOR CAPITAL 

From such an exchange, little local capital can be 
accumulated. And without capital, the essential tech- 
nological transformations in other sectors cannot occur. 
Modernized education and widespread literacy, food 
production for the market as opposed to subsistence, 
industrial development to replace imports and upgrade 
local materials— all such programs require large inputs 
of capital. They require more— a vigorous, local, en- 
trepreneurial middle class. But such men are not pro- 
duced in large quantities by a trading system whose 
management and skilled leadership tend to be foreign. 
^\'herc, as in most of Asia and Africa, government it- 
self was also foreign— in other words, colonial— the 
political authority was not designed to redress the bal- 
ance and compensate for the market's failure to pro- 
vide general economic stimulus. Colonial goverrunents 
did not tax expatriate firms and divert some of the 
profits to local development. There was usually no 
tariff protection for local industrialization— India had 
to wait until 1920 for a textile tariff. For this kind of 
economv, the distinguished French economist, P^re 
Lebret, coined the term I'economies de traite, the 
"milch-cow economy." And indeed if one looks at maps 
of North America and Europe and then of South 
America and Africa, the picture in the South with 
all the lines of communication running down to ports — 
which are almost the only cities— when compared with 
the interconnected spider web of transport and wide 
distribution of cities in the North, does give one the 
sense of looking at a kind of drainage system in which 
all the lines run to the sea while, in between them, 
there is little physical evidence of growth and change. 

It is certainly true that, since 1947, the world market 
as a whole has undergone an eqxansion unequaled in 
scale and length since the mid-nineteenth century. 
World trade has grown, year after year, by not less than 
six per cent. The liquidity to sustain it has been pro- 
vided by America's readiness to invest heavily oversea^ 
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ran a dollar deficit, and convert it into goikL Sustained 
growth rates of between three and four per cent a year 
in the Atlantic group of states have underpinned this 
steady maintenance of market demand. If the market 
alone were capable of pulling the whole world economy 
upward in the wake of Atlantic growth, then the last 
20 years should have been trimnphant proof of this. 
What in fact do we find? 

Not, certainly, any evidence of complete failure. On 
the average, developing nations have managed to grow 
by 4.8 per cent a year, which is higher than the Atlantic 
average in the nineteenth century when boom and bust 
pulled down the o\eralI level. 

Saving rates in the developing world have risen, 
again on the average, to some 15 per cent of GNP. 
About 80 per cent of the capital devoted to develop- 
ment has been provided locally. One reason for this 
change is that with the approach and coming of po- 
Ktical independence, most governments in developing 
countries have started to tax business enterprise and 
negotiate more favorable terms for mineral or land 
concessions. 

All this is very far from the stagnation of the thirties. 
But equally it does not seem to have been enough to 
break completely with ihe old "milch-cow" pattern. 
The developing nations are still primarily exporters of 
raw materials; they account for only five per cent of 
the world's trade in manufactures. They are still over- 
dependent on one or two lines of export. They still 
lack that diversification of their economies— in agri- 
culture, in industrv', in education, in services— that alone 
can promise a full technological breakthrough. 

The situation seems to be that on top of their old 
lopsided structure of change and growth confined large- 
ly to the export sector, the developing nations now 
face further inhibitions simply because they are trj ing to 
complete the process of modernization; not in the nine- 
teenth century, but in the second half of the twentieth. 
Here we can pick out three such complications which 
nineteenth-century developers simply did not confront 
at all. The first concerns the balance between popula- 
tion and resources, particularly resources in food: the 
second the development of a dangerous rural-urban dis- 
equilibrium; the third the relationship between develop- 



moit and the scale of the economy. Each is new. Each 
has an inhibiting effect on modernization. Each seems 
resistant to "normal" commercial solutions. Each raises 
again the issue whether pure reliance on the maiket is 
enough foi successful technological change. 

POPULATION AND RESOURCES 

In the early nineteenth century, more producti\e 
agriculture and the beginnings of industry preceded 
modem medicine, public healA, and bursts of growth 
in population. In fact, a growing population alone gave 
Britain the "hands" needed in the early days of mass 
unskilled labor. Only very large femilies and massive 
immigration provided America with the manpower 
needed to open up a continent. But Asia was crowded 
2,000 years ago. India and China had over ISO million 
inhabitants in 1789 at a time when the United States 
had five million in an empty continent Since then, 
public healA and the control of epidemics have been 
introduced long before general modernization in 
either farming or manufectoring. The per capita levels 
of feeding may well have started to fall in India by 
1900. A ruined, bankrupt countrj'side was one reason, 
among many, for Mao Tse-tung's triumph with the 
peasants of China. An annual spurt in population of 
12 to 15 million a year in a country not yet fully mod- 
ernized means quite simply that a four per cent rate 
of growth is swamped by a three per cent rise in popu- 
lation, leaving almost no margin for further invest- 
ment and hence quite insufficient capital for the tech- 
nological breakthrough. Such a lack in agriculture can 
mean deepening nuilnutrition and, in a bad year, 
famine. 

Modernization in farming is impeded by the second 
inhibition— the imbalance between urban and raial 
development. Today, in the developing world, every 
vast coastal city, built in advance of industry to serve 
the export sector— Rio, Buenos Aires, Lagos, Bombay, 
Calcutta, Singapore, Manila— is a target for rural peoples 
pouring out of stagnant countrjsides before farming has 
enough technological capacity to afford to let them go 
or the city enough urban employment to receive them. 
Squatters move in like a flood. The figure for Rio, for 
instance, is more than 5,000 a week. They offer totally 
unskilled labor to industries which, to compete at all 
with Atlantic imports, seek to push forward with greater 
mechanization. A 60 per cent unemployment rate for 
young people is not unusual in the world's urban 
ghettoes. 

Tlie question of urban-rural balance in employment 
is in turn bound up with the inhibition imposed by 
unsolved problems of scale. The developing countries 
are not entering a world market in which their standards 
and capacities set the pattern. Tliey enter into com- 
petition with economics enjoying a centur)' of indus- 
trial experiment and development largdy based upon 
costly research and high capital in\-estment. Mechaniza- 
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"Technological advance u estenlially a matter of cultural development, a balanced 
mixture of ideat and Ideologies which favor a more material way of life. Technology 

responds to markets, and markets reflect the tastes and desires of the people. . . . 
In essence, the point is that in today's mobile age, with consultants crowding the 
airlinet, Hd>n!cat knowledge can be imported into a region with little difTiculiy. 
What cannot be imported is the culture of tedtnology. This must grow from wHhin 
the community itself. The ehallettge and excitement of teteardt and development 
activities, made more real through local involvement, are Splendid levers to cause 
the process of technological advance to begin." 

— AAarfin Goland, Committee on Science and Astronautics, January 24, 1968 



tion means doing witihoat some kbor, computerization 
without even moie. No doubt it is an adsantage to 
have the tedinolc^es already invented and boirowable, 
but it costs scarce capital to install them. Then they 

mass-produce and this means a large market to absorb 
what they yield. Stagnant countrysides and unemployed 
urban masses do not supply sadi demand at home. 

PUGHT OF EUROPE 

The point can perliaps be illustrated more vividty by 
looking not at tlic developing lands, but at the con- 
temporary plight of Europe. Here, too, economies con- 
front a problem of scale. The first decade of the Euro- 
pean Economic Community has shown that not Euro- 
pean so much as American firms are taking advantage 
of the new continental scale. Accustomed to vast en- 
terprises, they possess the managerial and technical 
skills needed to operate in Europe's new 200 million 
market. Europe cannot hope to compete with this new 
phenomenon of extensive American penetration of the 
new European market unless it is prepared to change 
a Common Market that is not much more than a free 
trade area with highh protected peasant agriculture into 
a genuinely unified continental economy whose Euro- 
pean companies can work unrestricted by traditional 
legal and political obstacles and can draw on a new 
readiness in Europe to accumulate its own capital and 
invest in its own technological research. 

If West Europe, after a hundred vears of moderniza- 
tion and with one of the highest standards of living and 
learning in the world, can suddenly be confronted with 
critical problems of scale, it can be understood that the 
new mini-states of Africa or Southeast Asia or the tra- 
ditional nationalism of Latin America are even more 
inhibited by the need to modernize at a time when, 
in so many technological fields, the relevant size of 
operation is not the nation, but the continent. 

Are we to conclude that this combination of new 
obstacles piled on top of the old unbalanced nine- 
teenth-century structure means an end to any hope 
of technological transformation for about half the hu- 
man race? If this question means: can nothing more be 
done? the answer is clearly, of course an immense 
amount tan be done. If it means: can this transfomia- 
tion be carried out by the almost undirected working 
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of the international mai^et economy? tiie answer is, 

probably not; but this does not mean that there are 
no other methods. Let us look at the two questions 
separately. First, then, what sort (tf policies mi^t ao- 
tuallv he pursued to speed up tedmological change and 
modernization? 

We can take three examples, each of central impor- 
tance in countering the three major obstructions to 
future growth. The area of agriculture is in many ways 
the most hopeful because it is here that science-based 
productivity has made some of its most startling ad- 
vances in recent years. Let us look at one of India's 
most backward states in the midst and aftermath of 
a narrowly averted famine. In the Kosi district of Bihar, 
as a result of 200,000 acres of land coming under irri- 
gation in 1966, the newly stabilized high yielding grains 
—strains that were unknown even five years ago— could 
be introduced at once among them Taichung paddy 
and hybrid maize. The results have been fantastic. The 
output of paddy per acre has increased from 650 pounds 
to over 4,100 pounds, maize from 820 pounds to 4,000 
pounds. It is figures such as these that underlie the 
growing confidence in India that this year's harvest of 
at least 95 million tons of grain represents not simply a 
better monsoon, but a much wider application of all ibe 
main technological improvements in agriculture, a new 
combination of water, fertilizer, and improved seed, 
yielding four and five times tbe old output. And such 
increases are enough to put food production well ahead 
of population growth. It is, incidentally, at this point, 
when children survive and living standards begin to 
edge upward, that policies for extending family plan- 
ning begin to work. Development and family plan- 
ning are the Janus-head of a single process of moderni- 
zation. It is unrealistic to pursue them separately. 

Revolutionary changes in agriculture are not, of 
course, confined to India. They are tbe basis of the 
most productive peasant agriculture in the world, Japan, 
followed closely by Taiwan. They can be found in Paki- 
stan where a comparable revolution of water, fertilizer, 
and better prices to the farmer has doubled the rate of 
agricultural growth in the sixties. They reappear in East 
Africa in the land settlement schemes of Kenya. 
\\niere\cr the farmer has the market inducements to 
produce and sell, he will run up a black market in 
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fertilizer before the ]:)lanncrs ha\ c time to turn around. 
It is no accident that Japan leapt into modernization 
by way of the total abolition of feudal dues. 

A furilier consequence of the technological revolu- 
tion in agriculture is its impact on the second great 
problem in developing lands, that of devising and 
financing enough emplo\nient to absorb the growing 
population. The point of departure is the increase in 
farm income. We can take a typical faimer in India. He 
faims five acres of land and his net income at today's 
prices, using traditional methods and producing about 
1.5 tons of grain, would be about $67.10 a crop. WiA 
new methods— water, fertilizer, improved seeds — this 
output increases to 7.5 tons. Even allowing for higher 
costs, his net income still rises to $400. If he can double- 
crop, it may double again. Thus he begins to follow the 
pattern in Japan where between 1870 and 1914 farm 
output and income tripled. The result was a surplus to 
transfer to capital for industry. Yet the rise in farm in- 
come was still sufficient to buy up the products of in- 
dustr}. 

Unfortunately, in later efforts at development, Japan's 

example of the intimate link between agricultural re- 
form and overall development has been somewhat over- 
shadowed by other models— Russia's emphasis on heavy 
industn", America's industrial supremacy. Agriculture re- 
ceived less than its share of capital and attention. 
Equally, however, the new hybrids had not yet been 
adapted to local use. Perhaps a big agricultural effort 
in the fifties might have had less spectacular results and 
led to disillusion. What is certain now is Aat Qie sen- 
sational technological advances in agriculture coupled 
with farm-based industries permit a new and much 
more hopeful approach to the whole problem of gen- 
eral modernization. 

A new emphasis on agricultural modernization and 
rural-based industry will also make some contribution 
to the third problem— the problem of scale. Here we 
leave India which, if it can preserve its pohtical unity, 
has the continental scale needed for full modernization. 
But in much of Africa and Latin America, mini-markets 
stand in the way of satisfactory growth. However, it is 
precisely the larger and more spectacular acts of in- 
dustrialization—the steel mills, the large smelters, the 
automobile assembly plants, the refineries, the petro- 
chemical complexes— that demand larger economic 
JcbcDsramn if they are not to make the depressingly 
frequent contribution of running at a loss and thus con- 
tributing to the country's underdevelopment. If the 
glamorous central theme of modernization could be 
seen to be transformation on the farms coupled with 
lively farm-based industry', governments agreeing to a 
national regional distribution of large units need not 
feel that they were losing out altogether on industriali- 
zation. They would still be growing just as fast as their 
neighbors and could continue growing while the tough 
bargaining on regional distribution of the larger enter- 



prises continued. In the chequered ston- of East Africa's 
on-again, off-again Common Market, the present readi- 
ness to try again has coincided with a new realization 
of what land settlement and agricultural development 
can contribute to modernization. 

REUANCE ON THE MARKET 

The various inhibitions to more rapid growth can be 
overcome. But when we turn to the second question, 
whether the forces working through the international 
market are of themselves sufficient to complete the 
task, the answer is much less certain. There are at least 
four reasons for doubting whetiier the more hopeful 
prospects can be realized by "normal" methods alone. 
The first is that the present 4.8 growth rates in the 
developing world hav^ in feci, been underpinned in 
the sixties by sustained economic assistance of the order 
of $5 billion net each year from all sources. Some of 
this has been in grants, more in various forms of con- 
cessionary loans. The total inflow of financial resources 
has been nearer $9 biUion a year— a figure which in- 
cidentally includes grants and purchases of arms whose 
impact on development can be dubious, to sav the least. 
But if the full revolution in agriculture is to be realized. 
President Johnson's scientific advisers suggest that an 
additional S4 billion a year must be spent b\' the 1970s 
for fertilizer, improved seed, and pesticides. One should 
presumably add as much again for the whole infra- 
structure of water, power, farm-to-market roads, and 
farmers' credit. Even if cuts are made in less necessary 
investment, with arms, no doubt, at the head, these 
estimates imply a sizable increase in external assistance. 
Yet, at the moment, who would like to forecast such a 
possibility? On the contrary, the likeh'hood is for a 
general slash in aid in the wake of America's drastic 
axing of its program. It is true that 80 per cent of the 
investment underlying development has been produced 
locallv. But the 20 per cent from abroad represents the 
critical clement of foreign exchange which, at this stage, 
is indispensable for such purchases as fertilizer or, for 
the time being, food. 

This fact brings us to the second reason for not rely- 
ing on the market alone. Foreign exchange on a suffi- 
cient scale cannot be borrowed or secured through 
foreign investment. With a debt of over $40 billion 
and obligations of repayment that threaten to swallow 
a third to a half of their foreign exchange earnings by 
the 1970s, developing countries cannot borrow much 
more. Nor do the bulk of them attract "normal" foreign 
investment. Nations wuth a per capita income of less 
than $150 make up more than half the developing 
world. They receive less than 15 per cent of all foreign 
investment on commercial terms. The World Bank 
has had to virtually in\ent tlic International Develop- 
ment Association to snpph^ tlie urgent needs of the 
poorest nations. And toda\' the Association is cniptv and 
having some difficult}' in securing replenishment. 
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Foreign trade is no alternative. Here we reach the 

third reason for doubts about the efScacy of "normal" 
means. The pattern of world trade has not yet changed 
in any decisive way since the bias against developing 
countries was imparted to it long before World War 
II. Tari£Es on made-up goods in contrast with free entry 
for raw materials still discourage diversification and 
industrialization locally. The instability of primary 
prices continues. So does the pressure of substitutes 
invented by superior Atlantic research. Atlantic liber- 
ahsm and generosity can hardly be said these days to be 
giving out a beacon light of inventiveness and progress. 

This brings as to the fourth reason for doubt. Hither- 
to, growth and development have been sustained by 
the relatively smooth functioning of the Atlantic econo- 
my. Today, tiie richest member, America, is being 
forced to curtail its lending and spending abroad. As 
a result, the Uquidity underlying the expansion of world 
trade may be about to be turned oflF. Wttt Europe, where 
the large surpluses lie, is not likely to respond with 
greater spending itself. Restrictive reaction all round 
may be to cut aid, lessen free trade, and fail to put 
through the reforms in world liquidity which would 
be the creative answer to the disappearance of the 
American deficit If all these restrictive possilnlities are 
reaUzed, the world economy will not hce another dec- 
ade of growth. 

SUSTAINB) rECHNOLOGfCAL GROWTH 

Clearly, the chief policies needed to sustain full tech- 
nological growth are simply the obstacles turned on 
their heads. On the side of the developing countries, 
they include a new dedication to agricultural moderniza- 
tion, in both structures and techniques, emphasis upon 
the xapd growth of feirm-based, consumer-oriented in- 
dustries in regional urban centers, and the search for 
haget stqpranational free-trade areas or common mar- 
kets wititin which the more complex and sizeable in- 
dustrial units can find adequate demand for their 
products. On the side of the developed countries, the 
need is to realize the transfer of one per cent of GNP 
in genuine aid vaguely promised by rich govemments 
to tlie poorer lands on various occasions; to sustain and 
expand the flow of private investment to the developing 
world; to put through such well-known and exhaustively 
considered reforms in foreign trade as more stable pri- 
mary prices, preferential access to Atlantic markets for 
materials and manufactures as well as capital both for 
diversification and, as insurance against short falls in 
export income, a share in any new scheme of liquidity 
evolved by the wealthier powers. Tliis agenda has been 
canvassed and recanvassed continuously throughout this 
"Decade of Development." Only hitherto, Uke a mi- 
rage, when examined more closely, it alwaj'S fades away. 

Why is this? It cannot be, in any objective sense, a 
matter of resources. The combined national income of 
the Atlantic world passed the $1,500 billion mark 
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last year. Since a three to four per cent annual rate of 

growth is now normal, this income increases by some 
$50 billion a year, about 75 per cent of it in the 
United States. To dedicate one per cent of this rising 
income to aid means a slight sacrifice of the speed of 
future Atlantic growth. To devote, say, another one per 
cent in private investment is not a sacrifice at all, but 
a later addition to Atlantic wealth. The only reason why 
more ambitious pohcies for world growth are "impos- 
sible" in any sense today is that other priorities have 
greater importance, such as defense or rising domestic 
standards of living. (Ten cents in every dollar spent on 
Atlantic alcohol and tobacco would largely cover the 
bill for economic assistance to poorer lands.) 

But the reason for the failure of any long term At- 
lantic strategy to emerge has, of course, nothing to do 
with resources. It is rooted in something much deeper 
—the manner of thinking about the world still domi- 
nant in our national societies. If the world were as 
small in our minds as it is in fact under the feet of the 
strolling astronaut, the imbalance in the planetary 
economy between ourselves— the 20 per cent with 80 
per cent of the wealth— and everyone else would lead us 
to adopt the reforms we already accept, almost without 
question, inside our national societies. Between one per 
cent of GNP in assistance and our domestic income tax, 
there is no difference in principle, only in context. 

The Atlantic powers have less good will and cohesion 
than they had five years ago. As a result, tlicy lack the 
grip and energy to confront the broad problems of the 
planetary economy in which they have to live. But the 
lesson of their domestic economy is inescapable. The 
market is tlic prime mo\'er in economic and technologi- 
cal progress. The Soviets themselves recognize this fact. 
But it is a market corrected and enhanced by policies 
making for balance, welfare, and the common good. 
At present, the world economy is trying to get on with- 
out these policies. As a result, in spite of all the bril- 
liance of our scientific discover}' and technological in- 
novation, its problems, imbalances, and distortions are 
tending to grow worse. 

We shall not reverse this trend by inaction. On the 
contrar)', drift is carrying us on toward the rapids. Our 
need is rather, as Mr. George Woods has proposed, to 
call on the best experts to ad\ise our govemments 
and help them work out the imphcations of the world's 
dilemmas, to assess tiie scale of necessary action, weed 
out the failures, underline the successes, and devise 
a joint strategy for the future modemization and prog- 
ress of our interdependent world. Only if we are ready 
for something like the sustained practice of welfare and 
justice we accept inside our domestic economy, are we 
likely to make much progress in the larger task of mod- 
ernizing and domesticating the whole planet. Yet if we 
cannot do so, we must face the fact that the technology 
which might have united and enriched our world is 
much more likely to blow it up. 
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"£conomtsfs . . . should look for problems in society 
and not merely wait for the questions that are asked 
tfieiri, for indeed a biased selection of questions is like- 
ly ...to keep us mvcft further from frufh than bfosecf 
answers. And, if they are to maximize their vo/ue as 
economists, in the final analysis they should, exfreme 
OS this may seem, be loyal to no leader or party but 
rather sfrlve wHh the Mis ffiey fiave on<f shoM 
always seek to improve, to be true to f/iemsefves,ffceir 
profession, and tfte world in which they live." 

Robert Eisner, professor of economics. Northwestern 
University, has a resident fellowship at the Center 
for Advanced Study in the Behavioral Sciences, Start' 
ford, California, where this paper took form. 

Sophisticated analysis of international relations fre- 
quently invokes a game: theoretic structure-Quemoy 
and Matsu; Cuba, Berlin and Budapest; Southeast Asia 
and its dominoes; the Middle East and oil and Israel; 
Latin America and the Alliance for Progress; Nato; the 
Common Market and de Gaulle; liberty, democracy, 
capitalism, and communism— all are costs or elements in 
pay-oflF matrices of a grand game, however deadly, in- 
volving us and our real or imagined foreign adversaries. 
Into the giant calculator go thousands, or millions, and 
hundreds of millions of hves, and, of course, tens and 
hundreds of billions of dollars; and outcome proba- 
bility-weighted utilities— for "us" and "them." 

In viewing the war in Vietnam and the asso- 
ciated economic measures for which the Administra- 
tion so long solicited support, I should like to retain a 
game-theoretic approach. But I should urge one funda- 
mental change in our view of the game. For the adver- 



saries arc not essentially the United States and the 
USSR, or the United States and China, or democrats and 
communists. Here I am not challenging the old mono- 
lithic view of "world communism" which, however 
anachronistic, has carried us so far into our current 
impasse. It is a concept of a monolith that I would chal- 
lenge — but it is the vie\v of Us as a monolith. For the 
simple, brutal fact, as I see it, is that national leaders 
and, in the first instance, the political leaders of the 
United States, should be seen perhaps contrary at times 
to what they themselves believe as playing the game 
primarily in their own real or imagined interests, and not 
those of the people whose destinies the}' so greatly con- 
trol. The American people become the forces to be 
manipubted, the instruments of some operation of their 
leaders, which may, almost by accident, liappen to be in 
their own interests, but may just as likely have nothing 
to do with them. And, I shall point out, the same may 
be said for the political scientists and economists who 
think to guide and advise this Administration in achiev- 
ing its objectives. 

Each step taken by the President of the United 
States is calculated most importantly in terms of its 
effect, not on "Peiping" or "Hanoi," in the quaint jar- 
gon of our Secretary of State, but on the American 
people. It is they who are the chief aims of strategy. It 
is diejr who must be made plausibly belligerent and 
yet sufficiently malleable to fit tbe shifting tactics which 
may seem appropriate. And above all, the American 
people must be kept in a position where the leaders 
can continue to play their game, in their own interests. 
Where events niake this no longer possible, certainly 
withdrawal bom kadenhip becomes the alternative to 
political or physical extinction. For if ever the American 
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people find the game not worth the candle, then all is 
lost— not for the people themselves, but for those who 
are playing the game. For their function in life, what has 
come to be their raison d'etre, is playing the game. If 
the game is taken out of their hands, they have lost all. 

I am reminded of the slogan of some currency a few 
years ago: "Better Red than Dead!" This was denounced 
as an extreme leftist or perhaps coward's view of an 
appropriate preference function. Given the way popu- 
lar prejudices are exploited, it was hardly a wise political 
slogan and I do not know that many dissenters, at 
least "responsible" ones, really advanced it. But was 
it so unreasonable? Or does it perhaps describe the 
revealed preferences of most people of the world, Ameri- 
cans not excepted? When Czechoslovakia "fell to the 
communists in 1948, Jan Masaryk was reported to have 
committed suicide. But [even if he did commit suicide] 
he was one of the leaders playing the game. Not many 
ordinary Czechs or Slovaks, to my knowledge, exer- 
cised a similar choice. Tlie picture seems strikingly 
similar in East Germany, China, and Cuba. 

PLAYING THE CAME 

But here we are talking of preference functions of 
people, not leaders. Dulles was ready to run a small 
risk of nuclear war to prevent Quemoy and Matsu 
from falling to the communists some years ago. If the 
American people had understood the meaning of prob- 
abilities and the game being played, would they have 
been willing to run that risk, even if it were .01 or .001? 
Imagine a game that your typical American is offered 
the chance of playing to save Quemoy and Matsu. If he 
does not play, Quemoy and Matsu are "lost." If he 
does play, he faces a roulette wheel with integers run- 
ning consecutively from 1 to 100. If the needle stops 
at any number from I to 99, Quemoy and Matsu are 
saved. But if the needle stops at 100, he and his family 
are dead! Will he play? 

If that game seems far-fetched, ask yourselves what 
game was being played, and on whose behalf, during 
the Cuban missile crisis of 1962 when, according to 
Theodore Sorenson, referring to the late President 
Kennedy, the "odds that the Soviets would go all the 
way to war . . . seemed to him . . . 'somewhere between 
one out of three and even.'" (Kennedy, Nesv York, 
1965, p. 705.) Can that mean that the prompt removal 
of the missiles as requested by the U.S. government was 
considered worth a one-third or .5 probability of nu- 
clear war? For whom? 

But once we recognize that preference functions of 
leaders and led are not identical and that the leaders 
can affect the preference functions of the led, we look 
for explanations of behavior in terms of how that be- 
havior is calculated to influence the preference func- 
tions of the led, and only hence the opportunities for 
decision and action by the leaders. Thus, to call the 
war in Vietnam "aggression from the North" is better 
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calculated to win support from the American people 
than to make clear, let alone emphasize, that we are 
involved in a civil war in a far-off land or, perhaps worse, 
a war against all of the Vietnamese, North and South. 
Then, however, bombing North Vietnam becomes im- 
portant, regardless of any military considerations (or 
perhaps even if it is militarily counterproductive) l5e- 
cause it is part and parcel of the strategy of the "game," 
not against the "enemy" but against the American 
people. To give up the bombing is to suffer a shattering 
defeat in the effort to capture and retain the support 
of the American people. A complete and unconditional 
end to the bombing thus assumes great significance far 
beyond its military import, denoting the giving up of 
the home political base for prosecution of the war. 

THE ROLE OF THE EXPERT 

What then is the proper role of a political scientist 
or an economist called upon to pronounce himself on 
matters of policy, whether ends or ostensible means re- 
garding international relations— in particular, the war in 
Vietnam? Should he accept the stated ends of policy and 
confine himself to prescribing the technically most effi- 
cient means of realizing them? Or should he construe his 
role more broadly, and insist upon exposing to expert 
view and, where feasible, to public view, what might ap- 
pear to him to be a more adequate structuring of the 
issues? If he perceives that the real issue involved in 
bombing North Vietnam is not stopping aggression from 
the North or saving the lives of American boys, but that 
of stilling criticism at home and saving American polit- 
ical lives, he should say so. He should insist upon setting 
the problem in the terms that are meaningful to him. To 
confine one's self to answering obediently the questions 
asked by the Administration may be to bias the results 
and prostitute one's professional skills to the service of 
misleading the public, no matter how "honest" the right 
answers to the wrong questions. 

As you may gather, I believe that economists have 
much to offer in the understanding of political affairs. 
Aside from the dominant role of economic considera- 
tions in any society, what is involved here is the usefulness 
of modem tools of economic analysis— the application of 
the whole paraphernalia of constrained or unconstrained 
maximization of preference functions, game theory, and 
even the tools of econometrics— to estimate parameters of 
the critical behavior functions of political affairs. ( Wliat, 
for example, really is the derivative of infiltration with 
respect to bombing raids in Vietnam? Is it perhaps possi- 
ble that there has been more infiltration rather than less 
as a consequence of the bombing?) But having raised 
some of these matters more narrowly in the political do- 
main, I might wisely retreat to what is probably for me 
more familiar ground; the economics and politics of cer- 
tain aspects of our fiscal policy, particularly as they re- 
late to the war. 

Having gotten actively involved in the controversy 
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over the proposed income tax surcharge and associated 
tax increase I have some rather strong views on the mat- 
ter, which I might as well express. 

Let me quickly set forth a few of the axioms of the 
New Economics, of which I am a fairly faithful disciple 
and proponent. First, we hold that full employment is 
not a neccssan' state of a capitalistic, "free enterprise" 
economy. Second, we hold that measures of monetary 
and fiscal policy (particularly fiscal policy, that is, gov- 
ernment spending and taxing) are appropriate to raise 
the expected level of employment. Third, we recognize 
that more government spending, other things including 
tax rates being equal, will mean higher cmplovmcnt 
but more chance of price increases, or the same chances 
of greater price increases. Fourdi, we recognize that, 
other things including government spending being 
equal, higher income tax rates will mean less private 
spending and hence a lower level of empl<^ent^ and/ 
or lower rates of price increase, or both. 

PAKT OF THE GAME 

Now, in 1965 and 1966, after his overwhelming elec- 
tion victory on a platform of "no wider war," President 
Johnson began a major escalation of hostilities. But 
initially, the President was anxious, as part of his "game" 
with the American people, to obscure the facts of the 
huge escalation that he was undertaking. It was ap- 
parent to anyone who read the newspapers, particnlarly 
the Wall Sheet Joniaal, or any other publication en- 
deavoring to give the businessman or practicing econo- 
mist an awareness of tiie sharp increases in war spend- 
ing as they impinged on the economy. Tlie economics 
were clear. Expenditures for "national defense" rose 
from annual rates of $48 billion in the first quarter of 
1965 to $55 billion in the first quarter of 1966 to $70 
billion in the first quarter of 1967. And orders and the 
anticipations related to these orders undoubtedly pre- 
ceded the actual expenditures, so that even,'one knew 
that inflationary pressures were building. Economists 
recommended an increase in tax rates— and I was 
among those making such recommendations— as a meas- 
ure not merely of fiscal responsibility to hold down 
inflation, but of political honesty, to make clear the 
economic cost of the war escalation then taking place. 

But President Johnson recommended no such tax 
increase. It did not apparently fit his needs for manipu- 
lating American public opinion in favor of himself, his 
party, and his policies. The needs of the American 
people, even the value of mobilizing the economy most 
efficiently for his expanded war, were clearly not the 
dominant considerations. As the inflationary danger 
signals grew, the Administration finally put Arough a 
back-door kind of tax increase in the fall of 1966 in the 
form of suspension of the investment tax credit for 
equipment and restricticms on the use of accelerated 
depreciation in construction. These were measures, it 
may be noted, that would not be readily apparent to 



the mass of \otcrs, whate\cr their ultimate effects. And 
it may be noted, they would also have their real effects 
on the public, not now but later. For failure to buy 
new equipment now, or build new plants now, de- 
creases the capacity to produce later. It is by just such 
curtailment of current investment—whether in plant 
and equipment or in human beings— that the burden 
of the war is truly put upon "future generations." Our 
children and grandchildren are made to pay for our fol- 
lies of today. 

Then, curiously, as the rate of war expenditure esca- 
lation slackened in early 1967, and as business appar- 
ently anticipated that the big buildup had been largely 
completed, there were signs of a slackening in the 
economy. The Administration switched gears again and 
brought about, with some delay while Congress hag- 
gled, the reinstallation of the investment tax credit 
and accelerated depreciation, so that business lost very 
little in the way of profits by the maneuvering, although 
the reputation of the Council of Economic Advisers 
and some of tiie Administration's otlier aooomplicxs was 
somavhat framed by the seeming inability to follow a 
stable course. 

THE SUIXHARGE PROPOSAL 

Finally, just a few months later, in the summer of 
1967, the Administration presented its surcharge pack- 
age, including increases in corporate and personal tax 
rates and, in particular, a 10 per cent increase (sur- 
charge) in the taxes to be paid by most families or indi- 
vidu^. The Ptesident's aoumpanying message indicated 
as one justification for ibe Surcharge the simultaneously 
announced plan to send still additional troops to Viet- 
nam, and also argued that the increased taxes were 
necessary to reduce the budget deficit and to combat 
inflation. 

The President's tax proposal, as we all now know, 

did not have clear sailing, and I shall explain shortly 
why I do not think it should have had. But at the mo- 
ment I must relate a curious development. A statement 
of support for the proposed tax increase was circulated 
tliroughout the economics profession by Walter Heller 
(former chairman of the Council of Economic Ad- 
visers and still an adviser to the President), Lee Bach of 
Stanford and Joseph Pechman of Brookings. This state- 
ment ultimately received some 275 signatures, including 
many of the nation's leading economists— but many 
names were conspicuously missing. The statement care- 
fully avoided explicit endorsement of the war program, 
which all should have known gave the tax proposal what 
justification it had, but SUg^ted tliat the tax increase 
was necessary on grounds oi equity and efficiency and to 
avoid the sacrifice of desirable domestic programs. 

To this statement I did and do take strong exception, 
botli privately and publicly. And, I aigue, economists 
who lent their names and reputations to it have con- 
tributed, albeit in most eases certainly unwittingly, to 
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a debasement of the profession and the confusion of 
the general pubhc, all in the interests actually of the 
game being played against the American people by its 
own political leaders. 

On the professional level, it is a bit difficult to see 
why so many economists jumped when the Adminis- 
tration whips called for support. True, the sponsors 
were prestigious and the organization and coverage of 
the petition drive were impressive. And many of us were 
loath to break ranks with our friends and colleagues in 
the New Economics who were retaining their close ties 
in Washington. Further, at a superficial level, this 
seemed like a textbook case. Government expenditures 
had risen. We were close to the generally accepted (al- 
Aough perhaps foolishly now) target of four per cent 
unemplovment. Prices had risen significantly and were 
continuing to rise. We all knew the multiple choice 
answer on our economic principles examinations: to 
combat inflation the government should spend less and/ 
or tax more. Since our Leader had decided that the 
chief component of government spending, the war and 
national defense, could not be reduced, there was little 
else realistically to be cut (and in any event we did not 
want to reduce domestic "Great Society" programs); 
therefore, the only effective part of the answer was, "tax 
morel" 

But this analysis was at a strangely elementary level. 
One begins to wonder, a bit sadly, how far the econo- 
mics profession really has advanced. It is troublesome 
to think that we may not be able to get through to a 
generation of college sophomores more than this naive, 
oversimpli5ed corrective to the budget-balancing myth- 
ology by which their fathers still live. But it is sobering 
to think that so many of their teachers are ready to 
make poUcy decisions without any deeper insights into 
the underlying economic relations, let alone their broad- 
er political context 

eXPENOnURES AND TAXES 

For the underlying feet ia that high government ex- 
penditures are not a justification for raising tax rates. 
Expected increases in government expenditures would 
offer economic justification for increases in tax rates. 
Indeed, a central principle of economic theory is that 
bygones are bygones. Past increases in the rate of gov- 
ernment e]q>enditures have wreaked their toll, building 
into the economy inflationary pressures which are still 
working themselves out. With the well-known down- 
ward rigidity of prices, a new set of deflationary pres- 
sures, such as might be introduced by increases in in- 
come taxes, might cause reductions in output and em- 
ployment but could hardly be expected to reduce the 
price level. 

When faced with these arguments, administration 
economists, privately or publicly, retreated to a new 

position. Even if government expenditures did not 
rise further, a new wave of inflation would be brought 
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on, without a tax increase, bv a sharp revival of an 
abnormally low rate of inventory investment. The argu- 
ment here was tiiat over the period from die second 
quarter of 1966 to the third quarter of 1967, accom- 
panying a $15.5 billion increase in national defense 
expenditure was a $12.5 bilHon decrease— from $14 
billion to $1.5 billion— in the annual rate of inventory 
accumulation. The sum of these two represented a net 
Stimulus, therefore, of only some $3 billion. It was then 
indicated that if inventori' investment were to return to 
a normal rate— it had sunk to as low as $500 milUon 
in the second quarter of 1967— inflationary pressures 
vi'ould develop, even with no further increase in defense 
expenditures. 

This argument falters in two points. First, in terms 

of the sheer arithmetic, a return to normal rates of in- 
ventory investment has nothing to do with the recent 
war-induced rates of $14 billion and $18.5 billion in 
1966. During more normal periods, without major es- 
calation of war or national defense expenditures, in- 
ventory investment stood steady, as in 1963 and 1964, 
at just under $6 billion a year. Arthur Okun, the 
new chairman of the Council of Economic Advisers, 
has referred to a "normal prosperity rate of about $7 
billion" for inventory investment. This would actually 
be a high figure for the immediate future. Most likely 
estimates were in the neighborhood of $5 billion a year, 
and such a rate could well be absorbed in the normal 
growth of the economy. 

Second, inventory investment has been undertaken 
largely to fill the pipeline of materials and goods in 
process for the rapid escalation in military durable goods 
production over the past couple of years. If continued 
escalation is not taken as a premise, there would appear 
to be little reason under present economic conditions 
for any substantial inventory investment at all. Modem 
economists know well that investment of all kinds re- 
lates primarily to growtii. One needs more goods, as 
one needs more plant and equipment, if one is to pro- 
duce more. Othenvise, one is content with what one 
has. If national defense expenditures were to remain 
constant, let alone decline, the major contributor to 
inventory accumulation would dry up. 

Thus we begin to see that a major economic argu- 
ment for the tax rate increase depended upon a political 
premise— that there was to be further escalation of the 
war in Vietnam. This applies as well to the insistence in 
some quarters that a tax increase was necessary because 
of balance of payment problems, a substantial matter in 
itself, which we shall not consider here. But whatever 
justification the balance of payments offers for a tax in- 
crease has related at this time to the huge outpouring of 
dollars as a consequence of the escalating war. Ironically, 
many of the economists who signed the statement ot 
support for the Administration's tax proposal are strongly 
opposed to such escalation. Yet, for a variety of reasons 
— some of the signers are perhaps just political babes in 
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the woods, others act out of the reSexes conditioned by 
long years of teaching elementary economics, and still 
others can't help but follow the Leader, in the profession 
or out— they supported specific policy action which 
could be warranted only by a higher policy the\' opposed. 

The extent of poUtical naivete may be further gleaned 
by consideration of the acceptance of a second argument 
for the tax increase, advanced by some of its ad\'ocates 
within the Administration and outside, that the pre- 
sumed alternative of limiting or reducing govemment 
expenditures for important domestic needs is worse. 
It is sad that more "liberals" did not see sooner the 
truth of Walter Lippmann's argument of now a long 
time ago, that the Great Societ\^ and the war in Vietnam 
were basically and irrcvocabl\' incompatible. As Wilbur 
Mills and Ins associates have since made abundantly 
clear, it is poJiticalJy inconceivable that there will be any 
major increase in expenditures to meet domestic needs 
so long as the war continues. Far from facilitating an 
increase in domestic expenditures, which this Adminis- 
tration has confirmed it does not intend in any event, 
the very request for a rise in tax rates has tremendously 
increased the pressure in Congress for a general reduc- 
tion in nondefense expenditures. Economists might have 
been expected to realize that those who wish increased 
government efforts to meet domestic problems in our 
urban slums and elsewhere can find them only through 
an end to our military involvonent in Vietnam. 

There was yet another argument against the proposed 
tax increase, again related to one's political position 
regarding the war and escalation of the war. Anticipated 
increases in gross national product in the current vear— 
apparently taking for granted an upward trend in mili- 
tary spending— ran from seven to eight per cent in 
money terms, bringing the gross national product to 
the area of $850 billion, and some five per cent in real 
terms. As all new economists know, our progressive tax 
system has a built-in deflationary bias in a growing 
economy, since tax receipts rise more than proportion- 
ately with money income. But then, given t^ie growth 
in money income and GNP which is to be expected 
from the expansion of the economy and the two or 
three per cent of further price increases that were vir- 
tually inevitable over the next year, our current tax 
structure would cut hard into rising incomes and tend to 
bring us back to substantial price stability, if military 
spending did not again soar upward. If there were no 
further increase in national defense expenditures, one 
might have expected a somewhat lower GNP, perhaps in 
the $830 billion to $840 billion range, and there would 
certainly have been no need for a tax increase. 

The conclusion is that the existing tax structure could 
finance current government expenditures with no more 
price inflation than has become inevitable as the lagged 
response to the recently past and current increases in 
military spending. A tax rate increase \^■ithout a further 
increase in federal spending would do more to curb em- 



ployment and production than it would to curb the rise 

in prices. A tax rate increase makes economic sense 
only if one accepts as the poHtical premise a further sig- 
nificant increase in military expenditures. 

There were many economists opposed to the war 
who took another tack. To some of us the tax surcharge 
proposal threatened to become a sort of economic Gulf- 
of-'Tonkin resolution, offering advance financing of all 
the additional men and resources the Administration 
might decide to commit to Vietnam. I was of course 
under no illusion that failure to pass the tax increase 
would in itself block escalation of the war, let alone 
bring it to an end. Tlie President is able to exercise broad 
powers in the way of military activity at his own discre- 
tion. Similarly, he is well able to make military expendi- 
tures, with or without tax revenues. 

WEIGHING CHOICES 

But the President has had to face hard political 

choices in the conduct and continuation of a war which 
has been anything but popular. One of the sad 
facts is that in wdgihing dhoices for military ex- 
penditures and acts of war it usually becomes clear 
that the opportunity cost in an economy of less than 
full employment is fsa less than tiie amount of Hhe 
expenditures invohed. But now the situation is some- 
what different. Further escalation of the war, if the tax 
mechanism has not already prepared flie diversion of 
necessary resources, must imply some very palpable 
costs— more sacrifice of domestic programs, an increased 
rate of inflation, or new taxes. And any one of these 
might further strain and split the coalition of political 
forces on which the President depends. It was just pos- 
sible that when he called in his advisors, political and 
economic, to determine the costs and hence the wisdom 
of some proposed action, whether calling up additional 
reserves, renewing "clear-and-destroy" operations, send- 
ing more troops to South \'ietnam, invading Cambodia 
or North Vietnam, or even adding to our "commit- 
ments" in Korea, the President would be influenced in 
his decision by the fiscal framework within which he was 
operating. And who is to say that the fiscal constraints 
creating objections expressed in publications such as the 
Wall Street Joiimal and Business Week did not contrib- 
ute to the fateful announcement on March 31 (after 
this paper was written) that new steps for peace were 
to be initiated and that President Johnson would not be 
a candidate for reelection? 

So a letter opposing the war tax was promoted by Wil- 
liam Nordhaus of Yale and sponsored by Wassily 
Leontief of Harvard; Kenneth Boulding, cunent presi- 
dent of the American Economic Association, now at the 
University of Colorado; R. A. Gordon of Berkeley; Stan- 
ford's John Gurley, managing editor of the American 
Economic Review; Edwin Kuh of MIT; and myself. The 
letter had 320 signatures by January 13, when it was 
released. It argued that "as long as $2 billion of Ameri- 
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can resources pour into \'ietnam eveiy month, the needy 
will remain the war's chief victim." 
"By this fiscal year's end," the letter said, "more than 

$750 for every household will have been dissipated on 
the conflict. The underprivileged and children in 
crowded schoob are made to wait." "Since Magna 
Carta," it continued, "whenever persuasion failed to 
curb the ruler's ill-advised policies, the people's repre- 
sentatives have asserted their sovereignty through the 
power of the purse." As Boulding has said in a let- 
ter to the New York Times, "A tax increase now would 
be the final abdication of Congress. . . . "Who is going 
to call 'halt' ... if not Congress through the exercise 
of its fiscal power? A determined stand against the tax 
increase is perliaps the last constitutioiial chance to 
resist die disistious Presidential leadership to whidi we 
have been subjected." 

There you have it The nanowly economic questions 
aside, should the economics profession lend its sup- 
port to Administration fiscal measures on the purely 
technical grounds of fighting inflation? More generally, 
should economists accept the ends of our political 
leaders and put their skills to work in the forum of pubhc 
debate as well as in the inner councils of government, 
to serve those ends in the most eflBcient manner pos- 
sible? Or should economists recognize that poUtical 
leaders are in a game, with the American people high 
(if not tops) on their list of adversaries, and with no 
necessary identity of preference functions (or ends) as 
between the people and their leaders? Should not the 
role of economists then be to make clear the costs and 
opportunities of alternative courses of political action, 
stating frankly and honestly their own preferences 
where they are relevant? They would perhaps have most 
to say on the traditional economic subjects. But the 
tools of their trade may prove increasingly applicable 
to aB of the complex political issues where ends as well 
as means must be evaluated and chosen. 

Economists should be honest and above board; they 
should leave no credibiUty gap. They should not accept 
a party line that a tax increase must be recommended ! 
and then shape their analysis and forecasts of economic 
conditions to fit that hne. If their recommendations 
are based on certain premises or ends, whether those 
of the party in power or the party out of power, some 
segment of the population, some industry or firm, or 
merely their own, they should make this clear. I'hey 
should look for problems in society and not merely wait 
for the questions that are asked them, for indeed, a 
biased selection of questions is likely, day in and day 
out, to keep us much further from truth than biased 
answers. And, if they are to maximize their value as 
economists, in the final analysis they should, extreme 
as this may seem, be loyal to no leader or party but 
rather strive with die skills they have, and should always 
seek to improve, to be true to themselves, their profes- 
sion, and the world in which they live. 
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Arms Control 
and Disarmament: 
The Great Evasion 

SIDNEY J. SLOMICH 

"If we do iKrf change, if we do not look for meaning 

to ideas and fo polifks insfead of to things and pos- 
sessions, if we persist in our blindness and particular- 
ism, if we do not become ofiVe again fo our fradUions 
and better seWet, we wHI bum our wivet, our diHdren, 
our friends, our societies, our great monuments to past 
sanity, the fields and trees, the innocent animals. Foul 
death clouds wUI descend and float about the dnders 
of what was once a great, wide, beautiful, pulsating, 
life-infoxicated world." 

Sidney J. Slomich recently joined the Stanford Re- 
search InHUute. He prevloudy served as Manager of 
Amt Control Studies at the Jet Propulsion Labwatory. 

An inordinate proportion of time and effort spent by 

researchers in arms control and disarmament is devoted 
to detecting, monitoring, and recording evasion or pos- 
sible evasion efforts by the USSR, China, and other 
communist countries. This overconcem is a means of 
avoiding arms control. So httle time and efiEort are de- 
voted to establishing areas of mutual agreement, mu- 
tual interest, and potential new and future areas of co- 
operative effort with the Soviets and other communist 
powers that it is possible to conclude that Americans 
don't believe in it seriously— that in spite of the events 
of the last 15 years Americans still maintain a bipolar 
view of the world. As long as this is the attitude toward 
arms control and disarmament of the main actors and 
movers, the enterprise from the beginning is doomed. 

In any case, we act as if it were, when as a govern- 
ment we avoid political contexts, taking refuge in fan- 
tasies of alleged technical solutions. Thinking of forei^ 
policy in terms of technique, whether for "counta- 
insurgency" or weapons of mass destruction, while push- 
ing into the background and forgetting Western Man's 
ancient political, liqgal, and moral traditions and values, 
is a contemptuous denial of self. How else is it possible 
to explain the recent decision from Washington, aflarm- 
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ing the intention now to build a "thin" antiballistic 
missile defense against Communist China? The act does 
violence to deep political realities and also tx> ihe scien- 
tific and technical aspects of (he challenge of missile 
interception. 

THE MEANING OF THE ABM DECISION 

Few find the ABM decision any kind of convincing 
answer to the security of the United States or the world. 

When McNamara, in the fall of 1967, announced the 
decision to build the "thin" antiballistic missile system 
against China, there was a great deal of ambivalence^ 
logical confusion, and uncertainty in his lengthy speech. 
The Secretary clearly spelled out the futility of e3q>ect- 
ing an effective antiballistic missile system to deter the 
Soviet Union. He stressed the much greater general 
progress, over the last generation, of offensive systems 
as against defensive, and the hard fact that large num- 
bers of relatively cheap and simple offensive missiles 
can saturate any antiballistic system. There is no de- 
fense against numbers in this particular game. 

Recourse to an ARM s\stem, then, emerges as a 
negativist fantasy reaction to a political situation which 
we are unwilling to face because it runs against deep 
emotional preconceptions and current political com- 
mitments, many of them held in doubt by their most 
authoritative adherents. If this were not the case they 
could hardly be maintained in such an extreme and 
illogical fashion. I refer to the scope and nature of the 
wai in Vietnam, American o£5cial and pro forma fear 
and hatred of China, American unwillingness to accord 
recognition to China, and American insistence on con- 
ducting foreign policy as if it were completely and 
irreconcilably hostile to freedom and reason. 

It is not only what we have done or what we are 



about to do vis-a-vis Chinese missile and atomic war- 
head capabilities, but also what we n^lect. The de- 
cision to build an ABM against China is this year's al- 
legedly positive step toward that country, which is going 
through a convulsion in which the ideological, cultural 
Party, economic, agricultural, and even aesthetic mani- 
festations of life are being questioned and drastically 
reformed. The ABM decision answers nothing and 
solves nothing; rather, it compounds our difficulties 
with China and with ourselves. By retreating into this 
technical-military fantasy, America attempts to reduce 
China to an atomic warhead and missile factory, and 
make the same thing of the United States. By looking 
mainly to military-technical problems and solutions we 
ignore not only China's political, social, cultural, and 
international aspirations and hopes, bnt also healthy 
American poUtical, social, economic, and cultural inter- 
ests and values. It is the reaction of manufectured tech- 
nological and military zombies, \\niy? Do we fear our- 
selves so deeply? What inner problems or insecurities 
are masked by this preoccupation with technology and 
this rejection of ethics and politics? 

There has been a spate of other recent decisions in- 
dicating an almost exclusively technical and scientific 
\iav of ourselves and the social universe. One ex- 
ample is the plan for an electronic wall across the seven- 
teenth parallel separating North and South Vietnam. 
This is technocracy going wild. How can we think of 
splitting a country in two, of putting an end to the 
flow of ideas, whatever that nature, through hooking 
up electronic apparatus? 

In the same categoiy of excessive preoccupation with 
tedmical and scientific approaches is lihe decision of 
late September 1967 to redesign the bomber defense 
system at a cost of several billion dollars. After the 
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sc\'eral billions are spent, a relatively inexpensive, in- 
deed "cheap," antibomber defense of a much more 
modem variety will emerge. Is the Soviet bomber force, 
in the missile age, so real a menace? WHiy did this de- 
cision have to come at this particular time, along with 
other multibilUon dollar defensive deployment deci- 
sions, when the country appears unable or unwilling 
to finance the reform of domestic injustices and inade- 
quacies which can no longer be borne? 

THE SPACE TREATY: PROLIFERATION 

Looking at the disarmament accomplishments of the 
last year and at the matters with which tiie Anns Con- 
trol and Disarmament Agency has been primarily oc- 
cupied, it seems neccssarv' to conclude, however re- 
luctantiy, that this Agency gives the illnsion of han- 
dling problems, while the government avoids getting at 
the core of what is needed— the control, reduction, and 
eventual elimination of strategic nuclear weapons. The 
great accomplishment of 1967 was the conclusion of a 
treaty on outer space, prohibiting weapons of mass 
destruction in orbit and the military use of the moon 
and the planets. Most obser\'ers, with the exception of 
a small number of professional Air Force buffs, have 
concluded Aat weapons of mass destnicti<m in space 
would be of slight marginal utility and would consti- 
tute in fact costly diversions. It is difficult to see what 
diis treaty accomplidies beyond leinfoidng a danger- 
ous illusion— that in reaching agreement on the treaty 
on outer space something of great value has been 
accomplished. 

There is some feeling that any arms control and dis- 
armament agreement, no matter how picayune, is of 
value because it constitutes "progress." But preoccupa- 
tion with peripheral efforts which have only slight if 
any relevance to the broad strategic issues involving 
arms control is a dangerous business. The space treaty 
may be a destructive diversion from the most serious 
arms control problems facing the United States and 
the world, that of the control, reduction, and eventual 
elimination of nuclear-tipped strategic missile deliverj' 
systems. There is something almost farcical about a 
treaty abolishing tbe deployment of mass destruction 
weapons from space, when there is slight prospect of 
any country's putting them there, and when no coun- 
try, under any set of assumptions or drives, needs to, 
since i^s easier to do it on earth. The announcement 
by Secretary McNamara of early November 19ff7 that 
the Soviet Union may be developing a fractional or- 
biting bomb does not change this at all. The Soviets 
are not above making serious mistakes and yoos allo- 
cation of their resources and efforts. 

We must reluctantly reach similar conclusions with 
regard to national and international preoccupation with 
a general treaty controlling the proliferation of atomic 
weapons. It is difficult to become exercised over vaguely 
threatening possibilities of nuclear-tipped ballistic mis- 
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silc dcli\cr\ s\stems in countries like .\rgentina, Brazil, 
India, Indonesia, Malaysia, Costa Rica, and the Congo. 

Only a few countries have tiie motivation to bufld 
and to deploy nuclear-tipped ballistic missile deliver}' 
systems. They are states with unique traditions or posi- 
tions in world a£^rs, or with long-term conflicts in- 
volving their ver\' existence. China and France ha\e 
developed nuclear weapons apace, and one cannot ex- 
clude ihe possibility that within the foreseeable future 
such weapons might appear in the Middle East. India 
has been muttering about its need for atomic weapons, 
in view of Chinese threats, but India's security can still 
be settled in terms of bioad political and diplomatic 
arrangements. 

We must not downgrade the danger that new peace- 
ful atomic breeder reactors will e\'entuany produce, as 
a by-product, massive quantities of fuel suitable for the 
manufecture of atomic bombs. What is maintained 
here is that the proliferation is ver}' far from being die 
main problem and that to a significant extent, this yeai^ 
next year, and for a number of years beyond, it con- 
stitutes a diversion from the main menace— uncontrolled 
stockpiles of strategic nuclear weapons. We need to 
survive first so that proliferation can become a problem. 

TECHNIQUE IN VIETNAM 

Leaving aside for a moment the strategic nuclear pic- 
ture, let us consider the Vietnam conflict in terms of 

this same syndrome of looking for political solutions 
through the apphcation of technical capabilities. One 
recent "solution" has been defoliants. We have turned 
to crop destroyers. The interest in helicopters goes back 
to the early sixties. Now there is the electronic barrier 
and bombing. What all of these have in common is 
technique, and not preoccupation with the politics and 
historical factors and traditions which started the con- 
flict and in terms of which it will end. In early 1968 
the chief U.S. means of bludgeoning the North Viet- 
namese to the conference table (and the Vietcong, if 
we were indeed interested in talking to them) was 
bombing and other technical military' "solutions." 

On the surface there seems to have been a great deal 
of effort to come to grips with broad social, eoonomi^ 
and political problems in Vietnam. There were the 
strategic hamlet programs, the recent attempts to build 
a constitutional framework in Vietnam, and "pacifica- 
tion," along with stop and go attempts at rural reforms. 
But these programs have largely been as technocratic 
as the mihtary, for as a whole they constitute only a 
holding operation to reinforce a (hopefully) stable 
government of some kind as a backdrop against which 
the main efiFort goes on— bringing about a solution to 
the problem of Vietnam through bombing and other 
technical-military capabilities. If this were not the case^ 
then there would be going on in \'ictnam— supported by 
a great deal of effort in the Pentagon, the Department 
of State, and other agencies, tiie universities, and tiie 
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American public— open, searching, questioning activity 
centered around how to help the Vietnamese build a 
free society in which there could be more than one 
feasible pattern of political organization, including 
some not necessarily palatable to the United States or 
to the present Administration. A single political ap- 
proach to the organization of political life in \^etnam 
is recourse to tcclniocracv. 

There are other areas of the world in which similar 
U.S. pattems of trying to solve potential or actual 
"counterinsurgency" problems have been viewed in 
essentially technical-military terms. In the early fifties 
the Eisenhower administration began to proliferate con- 
ventional arms to Latin America, in response to the 
possibility' of communist threats from abroad or inter- 
nally. In some countries, where the military was not 
particularly rich in equipment, and which in any case 
had been moving away from militarism, the clock was 
turned back, as a relatively few tanks, a cruiser or two, 
or a few fighter aircraft modified radically the internal 
balance of power. This was evident in Pera, following 
the elections of 1962, when the military, led by an officer 
decorated the previous November by Secretary Mc- 
Namara for devotion to constitutional democratic prin- 
ciples, led five Sherman tanks against the presidential 
palace and took over the government. In the Peruvian 
case President Kennedy for more than a brief time with- 
drew tiie American ambassador. He did not return un- 
til promises of free elections were secured. These 
promises were observed. 

THE WASHINGTON STRUCTURE 

Is there any possibility of the situation changing 
witiiin the foreseeable future, given the organizational 
structure in ^^'ashiIlgto^? It almost appears to have 
been designed to dilute and avoid serious arms control 
and disarmament decisions. There is the Arms Control 
and Disarmament Agency (ACDA) housed in the 
Department of State and responsible to the President. 
Certainly the director and some of the staff have had 
a long and distinguished experience in the subject, 
going back to the middle fifties and beyond. This small 
agency is now more than six years old, and tliere is an 
old Washington saw that an agency goes to seed after 
five years. 

Over the last two years there have been a significant 
number of resignations at the key upper working level 
of ACDA, and one would be hard put to find more 
than a fraction of the original, creative^ lively, and 
rather iconoclastic people present in its early years. 
Most of those in positions of responsibility are good, 
well-motivated, experienced Washingtonians— not usu- 
ally the t}-pcs to take unusual risks or push beyond what 
they think the system might take. 

This is not an organization against which to level 
barbs; it remains the principal official organization 
through which arms control proposals are formulated 



and negotiated, and it is in a real sense the keeper of 
the country's conscience. If the government and the 
country had wanted to see ACDA stronger in 1967 
than it was in 1963, that strengthening would have oc- 
curred. Further, in the last couple of years ACDA has 
to some extent become a butt for other organizations 
and for the Congress, just as the United States Infor- 
mation Agency or the Voice of America were during the 
Joseph McCarthy period. ACDA is not powerful. It 
is not only small in numbers, but ven' small in funds. 
Its annual spending for all purposes runs around $10 
million. It is subject to being lacked by others, espe- 
cially those to which dealing with problems of treaty 
evasion, inspection, and other matters considered cmcial 
and esoteric, tie in with still feshionable and long- 
standing forms of paranoia. Some groups still consider 
the ACDA un-American— one large veterans' group for 
several years has been sending formal depositions to 
CoaglKSS demanding its abolition. It is not a permanent 
agency, and one wonders whether it ought to be. The 
case could be made that keeping it independent has 
been a means of directing responsibihty for arms con- 
trol and disarmament away from the larger agencies, 
notably the Pentagon and the Department of State. 
Perhaps these large, rich, and more visible bureaucracies 
ought to be clcarh- saddled with the responsiiblity for 
formulating national policy relating to arms control and 
disarmament. 

What are the relationships between the ACDA and 
other governmental agencies? There is a Committee of 
principals, an interagency group composed of the heads 
(or their deputies) of the Pentagon, Nasa, the Depart- 
ment of State, and others, and, of course, ACDA. This 
is the National Security Council, so to speak, for arms 
control and disarmament. The interests of the Depart- 
ment of Defense are hardly identical with those of the 
ACDA, and others, especially those with a sense of 
mystery and difficulty in dealing with the Soviet Union 
and other communist states, may also see things diiier- 
entiy from ACDA. 

The office of the Secretary of Defense has, in its In- 
ternational Security Affairs organization, an able senior 
advisor responsible for arms control and disarmament 
questions. His research budget is tiny, and bis staff 
limited to a few military officers, who are there on a 
rotating basis, and possibly a civilian or two. If a gov- 
ernment were purposely to organize a staff with built-in 
difficulties for grappling with disarmament issues on a 
sustained basis, an organization designed to lose peri* 
odicalh' \\'1iatever expertise it acquired, this is Ibe setup 
that would ensue. 

The funds for critical study of proposals on arms 
control and disarmament within the Pentagon may be 
as great or greater than those which the ACDA con- 
trols. Not only must the particular budgets of the 
Ser\ ices and the components of the Department of De- 
fense be considered, but also the fact that whate\ er the 
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size of their budgets for formal arms control research, 
they can draw informally upon other considerable re- 
sources and the think tanks. 

We must not assume a monopoly of virtue or insight 
in ACDA, much less a significant predilection for 
substantive as against sterile technical approaches. If 
we look through the annual proceedings before Con- 
gress, when ACDA comes up for its pitiful budget and 
lists its research projects, we will see there are few 
dealing with politics and general international relations 
and internal Soviet and Communist Chinese policies 
and their relationships with arms control, while there 
are many on monitoring, censors, and so on. ACDA has 
a very small and able corps of individuals dealing with 
the broad political questions and negotiations, but most 
of the research allegedly probing into basic matters 
seems overcommitted to trying to find technical solu- 
tions to political problems. 

IMPLICATIONS AND DIRECTIONS 

Implications are clear: if the problem is fragmented 
among a number of agencies, if too much of the original 
drive for accomplishment is diluted or gone, if too many 
restless people are also gone, if agencies which can 
hardly be expected to have strong drives toward arms 
control and disarmament are peer organizations on an 
interagency committee, if the temper of the administra- 
tion (if not the country) is for technical rather than 
political and social approaches, then the public inter- 
est is not being served. 

Agencies of government concerned with military 
capabilities, research and development, and related af- 
fairs tend to claim monopolies of wisdom. The existence 
of classified information compounds the public's dif- 
ficulty in getting at the issues. But concerned people 
need not bend the knee to possessors of classified in- 
formation. There is nothing in it which can repeal the 
laws of physics or engineering, or whate\'er we know 
of politics and society. Above all, classified infonnation 
tells us nothing about ethics or constitutional morality. 

There is need for more concern with broad arms con- 
trol issues in the universities, in research institutes 
which are not govemmentally supported, in business 
firms which do not have heav)' dependence on govern- 
ment contracts, and other research and political organi- 
zations. These affairs must not be left to the entrenched 
and rigid habits of thought of those currently enjoying 
a near monopoly in their disposition. 

Research, however, is no substitute for political ac- 
tion. What we need is not agitation; not vague, inchoate 
pleas for peace, along with self-righteous declarations 
against war; not fantasy-ridden calls to abolish the na- 
tion state. Rather we need informed, balanced, and 
active interest and action rooted in ethics, psycholog)', 
and appreciation of the politics and technology of 
modem weapons of mass destruction in the context of 
the politics of international relations. This will re- 
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quire knowledge and understanding of basic internal 
economic and political choices, of the long-range 
weapons potential of a number of scientific and tech- 
nological fields, and, above all, a high degree of national 
and rational self-awareness and self-knowledge, no less 
than knowledge and understanding of the opposition. 

It will not come easily. There can be no decisions, 
no political commitments, no international commit- 
ments until there is built within the country a national 
constituency, an informed consciousness actively ex- 
pressing broad understanding and acceptance of spe- 
cific agreements. It was achieved in the case of the 196? 
Test-Ban Treaty. Without such a broad constituency, 
arms control and disarmament decisions will continue 
to be made on a nanow bureaucratic and technocratic 
basis. Tliis will mean, almost certainly, more technical 
offensive and defensive weapons systems of great cost 
and dubious value; ignoring or pushing into the back- 
ground great affairs of state and society; and the grow- 
ing possibihty of an accident, or of the emergence of 
sufficient irrationality on one side or another to result 
in a mass exchange of nuclear bombs. 

Yet no villainous bureaucracy has consciously frus- 
trated the emergence of a national constituency on 
arms control or is stifling a national passion for arms 
control and disarmament. If there has been, o\'er the 
last generation, a general feeling on the subject among 
the educated, the influential, the scientifically, tech- 
nically, and politically competent, it has been that we 
need for our national security more and more power- 
ful and sophisticated weapons of mass destruction and 
little else. 

Giambattista Vico, the great eighteenth-century 
philosopher of history, maintained that political history 
was cy clical and that toward the end of the cycle there 
appeared a mass democratic society foredoomed to col- 
lapse through inevitable decay of civic virtue and re- 
sponsibility. Tliis collapse occurred, in his view, be- 
cause Providence worked to bring it about so that men 
could have another chance to play out the drama of 
salvation and the search for civilization and reason. 

The existence of atomic weapons means that there 
may not be another chance, so let us not accept this 
particular, philosophic counsel of despair, any more 
than we ought to accept the technocratic view of the 
inevitable proliferation of offensive and defensive mis- 
sile systems. 

What, then, of the prospects? If we do not change, 
if we do not look for meaning to ideas and to politics 
instead of to things and possessions, if we persist in 
our blindness and particularism, if we do not become 
alive again to our traditions and better selves, we will 
burn our wives, our children, our friends, our societies, 
our great monuments to past sanity, the fields and trees, 
the innocent animals. Foul death clouds will descend 
and float about the cinders of what was once a great, 
wide, beautiful, pulsating, life-intoxicated world. 
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Recent Eddies in Brain Currents 

SAMUEL SUTTON 



"Unfit;* . . . ofhv cocIm this language of ih* brain on// 
oppeara to be arbHrary. . . . Yet U is a sebaring thought 

thai even if wfiof we ore decoding is nof arbitrary— 
and is indeed God's handwriting— it is unlikely that it 
will provide an infuffrra/y satisfying understanding of 
the worit/ngs of the mind. Even if we were finally to 
reach the point where we could record all the relevant 
brain activity at the moment when an artist creates a 
great masterpiece, I doubt fherf we would bo aUo to 
. . . say: 'Ah yes, now I understand; now I know what 
tiiB act of artistic creation isl' " 

Samual Sutton is principal researeh sdwif&f of Bf* 
ometries Researeh, New York Stote Department of 
Health, and an associate professor of medical psy- 
chology at Columbia University. The following article 
is based on a Ford Foundation Basic Science Lecfwra 
d^ivered at Bennington College, May 26, 1966. The 
research described was supported in part under a 
United Sfaies Public Health Service Grant. 

In The Royal Hunt of the Sun, a play about the Span- 
ish conquest of Peiu, there is a scene in which the 
Inca ruler is shown as first becoming aware of the idea 
of writing. He is amazed that he can whisper a word, 
such as "God," to one person, that this person can malce 
a non-pictorial squiggle, and a second person— not 
within earshot— can look at this "meaningless" squiggle 
and speak the correct word aloud. If we permit our- 
selves to empathize with the Inca king, we can see that 
there are two aspects to his amazement: one, that a 
thought can be communicated in a completely novel 
way; and two, that the squiggle has none of the prop- 
erties of the concept it represents. Upon reflection, 
one might assume that the king should not have been 
so surprised at the arbitrary rektion between the writ- 
ten symbol and the concept, since an equally arbitrary 
relation exists between the spoken word and its referent. 
However, I have recently come to realize that the 
sense of strangeness and awe that follows discovery of 
a new symbolic code is not diminished by even a sophis- 
ticated appreciation of the arbitrary nature of all codes. 

In the last several years, I have been recording the 
electrical activity of the brain from the surface of the 
scalp in awake human subjects. Recording the brain's 
electrical activity is not new; the electroencephalogram 
was discovered nearly half a century ago. This technique 
has been enormously important for the detection of 
brain damage and particularly for the localization of 
epileptic foci. The electroencephalogram also reflects 
difiEerences in the activity of the brain between such 



general states of the organism as sleeping and waking. 

Howe\'er, only in the last decade have we begun to be 
able to relate the electrical activity of the brain to more 
specific psychological states involved in the process of 
thinking. Tliis new type of information about brain 
activity has been made possible by advances in com- 
puter technology. 

Now, these recordings of the brain's electrical ac- 
ti\ity are just squiggly lines, no more comprehensible 
than writing to the untrained eye. They record the rate 
at which a particular point on the scalp becomes more 
electrically positive or more electrically negative than 
another point on the body. When most of the data 
came horn work with animals it was somehow accept- 
able that one kind of "squiggle" was recorded in re- 
sponse to a flash of light, and a different kind of 
"squiggle" was recorded in response to a sound. When 
the responses are obtained from human subjects, how- 
ever, one's reaction to the squiggles is another matter, 
as I discovered in the course of my own work. My 
empathy with the feelings of the Inca king arises from 
the awe I felt when I would hand over one of these 
squiggly lines to an assistant and find that she was 
able to say: "Oh, that's Jo Roberts when she makes a 
mistake," or "that's Dorothy Jacobs when she sees a 
flash of light and she knew ahead of time that it would 
be a flash of light." These squiggles are di&rent from 
subject to subject: they seem to carr,' a personal signa- 
ture. At present, however, we cannot interpret these 
individual di£Ferences. But what is starding at our 
present state of knowledge is that we can begin to de- 
code the language of the brain — for example, what any 
brain's response is to being wrong or right. And, of 
course, it seems quite an arbitrary language. When we 
first examined the relationship between these squiggles 
and the psychological variables of our experiments, 
they had the same lack of obviousness that the ABCs 
have for a child. The lines could have gone up where 
they go down, and down where they go up, and we 
would have been just as happy. Of course, there is a 
difference: unlike these other codes this language of the 
brain only appears to be arbitrary. In fact, as we find 
that the shape of the squiggles is related to the activity 
of different populations of neurons, the code will be- 
come less arbitrary. Yet it is a sobering thought that 
even if wliat wc are decoding is not arbitrary— and is 
indeed God's handwriting— it is unlikely that it will 
pnnide an intuitively satisfying understanding of the 
workings of the mind. E\ en if we were finally to reach 
the point where we could record all the relevant brain 
activity at the moment when an artist creates a great 
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masterpiece, I doubt that we would be able to look at 
the mass of wavy lines and say: "Ah yes, now I under- 
stand; now I know what the act of artistic creation is!" 

CLICKS AND FLASHES 

The charts on these two pages show the differences in 
electrical potential for several subjects— they decode 
the language of the brain. 

The graphs shown in column 1 ("Response in Certain 
and Uncertain Conditions") illustrate some of these 
vvav>' lines recorded for five subjects. They represent the 
differences between a point on the scalp and a conven- 
ient standards or reference point — in our experiments, the 
subject's earlobe. The tracings represent a process going 
on over a period of time, so at the bottom of the 
graphs time is shown in milliseconds. By arbitrary con- 
vention, when the lines are going up the region of the 
brain below the electrode is going electrically negative 
with respect to the earlobe reference; down is positive. 
Each pair of superimposed curves is obtained from a 
different subject. These tracings were obtained from an 
experiment in which subjects were asked to guess 
whether the next event in a series of stimuli would be 
a click or a light flash. Tlie dashed lines show the elec- 
trical activity obtained in response to clicks which fol- 
lowed and confirmed, or disconfirmed, the guess. The 
solid curve is the electrical activity' to identical clicks; but 
instead of guessing, the subject was told in advance that 
a click (and not a light flash) would be presented. Note 
that despite the fact that each pair of tracings is different 
from the others— the personal signature I spoke of — 
there is a common difference between the states of cer- 
tainty and uncertainty. WHien the subjects are uncer- 
tain there is a positive-going process which reaches its 
maximum in the vicinity of 300 milliseconds (see ar- 
rows). Tin's process is virtually absent when the subject 
is certain. These cunes, to use the formal term, aver- 
age evoked potentials, although quite different from sub- 
ject to subject, are routinely reproducible for each sub- 
ject. It is interesting in this context of individual differ- 
ences to note that it has been reported that identical 
twins have very similar average evoked potentials. 

Whv these curves are referred to as average evoked 
potentials requires some explanation. First it is necessary 
to point out that when one records the brain's activity 
from the surface of the scalp instead of directly from 
the brain itself, the signal obtained is quite small. In 
order to detect responses which are only millionths of 
a volt in amplitude, we must amplify the potentials at 
the electrodes about 30,000 times. In addition, the re- 
sponses to our stimuli are obscured by many types of 
electrical "noise" consisting of ongoing activity of the 
brain unrelated to our stimuli, as well as activity from 
muscles, skin, and artifacts which arise from the re- 
cording instruments. In the graph on page 25 ("Indi- 
vidual Responses to Clicks") all but the bottom trac- 
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ings are single responses to identical clicks. Yet note 
how different they are! Each of these tracings may be 
viewed as some mixture of the response-to^lick with 
the noise which happens to be simultaneously present. 
For the four single responses shown in the graph, sup- 
pose we obtain an average at each fractional point in 
time. The result is the average curve which is shown 
at the bottom. This average curve is assumed to give a 
truer representation of itie response-to-cHck than any 
single response, since the random noise has been can- 
celled out by the averaging, while the activity in re- 
sponse-to-click which is not random will not cancel out. 
Normally, we do this averaging not over four, but over 
a hundred or more click presentations. 

FURTHER FINDINGS 

I have indicated that there is a positive-going process 
which is present when an event occurs about which the 
subject is uncertain, but which is absent when the 
identical event occurs in the context of certainty. But 
certainty and uncertainty are not absolute states. One 
may be moderately certain or moderately uncertain. 
The obvious question is: Can the amplitude of this 
positive process be related to the degree of uncertainty? 
For ocample, suppose in a series of trials we present 
in random order either clicks or light flashes, but clicks 
are presented three times as often as light flashes. The 
subject is still uncertain whether clicks or light 
flashes will occur, but less uncertain than he would 
be if clicks and light flashes were presented with equal 
frequency. If he were asked to guess before each pre- 
sentation whether the next event would be a click or a 
light flash, the subject would appreciate the inequality 
and would more often guess clicks, and would more 
often be right. By varying tlie pn^ortion of clicks to 
light flashes one may obtain any desired degree of un- 
certainty with respect to the occurrence of clicks. In 
one experiment we had four different conditions using 
difi^erent relative probabilities, or degrees of unccrtaint}-, 
of clicks to light flashes, one in which clicks were pre- 
sented in 100 per cent of the trials (complete cer- 
tainty), one in which clicks were presented in 75 
per cent, one in which clicks were presented in 50 per 
cent, and one in which'clicks were presented in 25 per 
cent. The graph in column 2 ("Effect of Relative 
Probability") shows the responses to clicks at these 
four degrees of uncertainty. It can be seen that the 
lower the probability of click occurrence, the larger the 
amplitude of the positive (downward-going) process 
in the vicinity of 300 milliseconds. 

We have shown, therefore, that the amplitude of the 
positive process is related to the degree of uncertainty. 
We can relate the positive process to the issue of un- 
certainty in quite anotiier way. Hiis has to do with tbe 
time at which uncertainty is resolved. Consider the fol- 
lowing experiment: The subject may be presented in 
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any given trial with dtlier a click or a double click. 
The double clicks consist of two identical clicks sepa- 
rated by a fraction of a second. In the certain condition 
he is always told whether the next presentation will be 
single or double. In the uncertain condition he is not 
told and he is asked to guess. 

In the graph on page 25 ("^^^lcn the Clock 
Doesn't Strike") we have as the first tracing the average 
response to single clicks when the subject is certain. 
He had been told that single clicks would occur and 
single clicks were presented. Both the second and 
third tracings were also obtained in response to 
single clicks but these were obtained when the subject 
was uncertain. However, the second tracing was ob- 
tained in an experiment in which the alternative double 
click contained a 180 millisecond interval between the 
members of the click pair, whereas the third tracing 
was obtained in an experiment in which the alternative 
double click contained a 580 millisecond interval be- 
tween the members of the click pair. It can be seen that 
while the response to single clicks for both uncer- 
tainty conditions contains a large amplitude positive 
process, it occurs later in time in the lower tracing. 

The latency of the positive process is evidently hnked 
to the point in time at which uncertainty is resolved. 
The reasoning which leads to this interpretation is as 
follows: Since both these tracings are responses to single 
dicb, in these trials the subject can only discover that 
the stimulus is not double by the absence of a second 
click. For the second tracing, absence of the second 
click can be detected at 180 milliseconds since this was 
the intern! in the double click. For the third tracing, 
absence of the second click cannot be detected until 
580 milUseconds since, in this experiment, tiiis was the 
inter\'al in the double click. These points in time at 
which the second click might have occurred are indicated 
by open triangles. It can be seen that the large down- 
going process in these two tracings remains in constant 
relationship to the point in time at which a second cUck 
might have occurred but did not occur. It is later in the 
third tracing than in the second tracing because in this 
condition the discovery of the absence of the second 
click could not occur until later— after 580 milliseeonds 
have elapsed. This physiological registration of the ab- 
sence of an event is reminiscent of a line in an old 
Danny Kaye film in which a woman interrupts herself 
to say "I distinctly heard that clock not strike." 

We have therefore demonstrated that the positive 
process is related not only to the degree of uncertainty 
but to the point in time at which uncertainty is resolved. 
In other experiments, we have shown that the positive 
process is altered by many experimental conditions 
which alter the significance of the stimulus to the 
subject. For example, the amplitude of this component 
is smallest if the subject is instructed to observe se- 
quences of sounds and lights passively, somewhat larger 
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when we instruct him to count all stimuli, still larger 
when we ask him to count only sounds or only lights, 
and largest when the instruction is to guess whether the 
stimuli will be sounds or lis^hts. 

Given this formulation ni terms of a concept of sig- 
nificance, the results of our next experiments were par- 
ticularly interesting. Since we were instructing our sub- 
jects to guess, we were able to obtain two average 
evoked potentiak to identical stimuli: one when the 
subject's guess was right and one when the subject's 
guess was wrong. We found that for most subjects the 
amplitude of the late positive component was larger 
for wrong guesses than for right guesses. 

What did this mean? Given our earUer interpretation 
—that the amplitude of this positive component was 
correlated with the degree of significance of the event 
— tlien tliis experiment seems to reveal that it is 
more significant to be wrong than to be right. Our 
first amusing speculation was that we had tracked down 
the brain correlates of original sin. Still another specu- 
lation was stimulated by my many years of discussions 
with the philosopher Kenneth Burke. He had consist- 
ently emphasized the key role of the concq)t of the n^a^ 
tive for symbolic activity. Finally, a more trivial possibil- 
ity was that since most of our subjects were university 
students, perhaps years of taking examinations had 
taught them that being wrong was more significant iiian 
being right. Either because of the present state of the 
science, or because my mind is too prosaic to deal with 
these larger issues, none of these speculations led to 
any fruitful experiments. 

We turned our laboratory into a gambhng casino and 
had the subject win or lose money as a function of 
guessing right or wrong. Wc obser\'ed that the ampli- 
tude was larger when we made the subject gamble for 
dimes than for pennies. By arbitrarily manipulating the 
stakes so that if the subject won, he won a dime, but 
if he lost, it cost him only two cents, we were able to get 
larger amplitudes for right guesses than for wrong. 

BRAIN LANGUAGE 

Having presented some specific data, I shall now re- 
consider the assertion with which I began: that we 
are learning the language of the brain. This is a com- 
plex and rather subtle issue and I would like to intro- 
duce it with an analogy. Suppose a Martian scientist 
was attempting to study life on earth and he had the 
choice of either building a telescope capable only of 
high magnification or of building a telescope capable 
of only low magnification. Under low magnification, he 
could encompass an entire area like a college campus. 
He could observ'C the general increase and decrease of 
activity correlated with the diurnal cycle and with the 
seasons; and although he might be able to pick up any 
general hubbub of acti^ity, he might not learn any- 
thing particularly unique to college life. Now, let us 
surmise that under high magnification he could pidc up 
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the activity of a single individual. Depending on whether 
he focused upon a gardener, or a student, or a pro- 
fessor, or a dean, he might become aware of different 
aspects of campus life; and if he were fortunate in 
his choice, he miglit learn something quite unique; how- 
ever, if he were not fortunate, he might not learn 
anything useful. Or, to take another analogy, suppose 
the telescope was pointed at a collegiate football game. 
I think that it can be seen that the Martian scientist 
would do better to take in the whole than to follow the 
actions of any single individual. 

We know that the brain is composed of billions of 
neurons involved in terribly complex circuitry. When 
we record evoked potentials from the scalp we arc re- 
cording something equivalent to what we get with our 
low magnification telescope. On the other hand, we 
know from work with animals that each of the billions 
of neurons in the brain is capable of very finely tex- 
tured activity— there are single neurons in the frog's 
brain which respond only when an object about the 
size of a bug is moved in front of the eve but do not 
respond to the movonent of other objects. There are 
single neurons which respond when an object is mo\'ed 
in front of the eye in one direction, but do not respond 
when the same object is moved in another direction. 
Some neurons are excited (increase their activity) by 
a given stimulus and other neurons are inhibited (re- 
duce their activity) by the same stimulus. When we 
record from the scalp with our gross electrodes, we wash 
out all this fine texture and consider only gross averages 
over billions of neurons. 

If the language of the brain is contained primarily in 
the activities of single cells and their interconnections, 
then the technique I have been describing will rapidly 
run dry. It is simply revealing fortuitous correlations, 
just as in the Martian's low magnification telescope the 
fact that all the dormitory lights go on in the c\cning 
and go off later, would register something without tell- 
ing him anything uniquely important about college life. 
On the other hand, if the language of the brain is 
based on the joint activities of large aggregates of cells, 
with the activity of any single one being of minor im- 
portance—like the effect of the rise and fall of any 
single stock used in the Dow-Jones averages— then we 
can expect to forge ahead very rapidly with the available 
techniques, \^^ith our present techniques we arc either 
learning something about the way in which the brain 
actually codes information or obtaining only secondary 
reflections of brain activity coded at another level. 

This basic question cannot be answered at the present 
time; in fact, posing the alternatives in this way may 
ha\ c only heuristic value. We have, for the time being, 
placed our money on the low magnification approach. 
So far, it continues to pay off. By this I mean we can 
touch on different areas of psychological function and 
obtain brain conelates. Recently, we have obtained dif- 
ferent evoked potentials as a function of whether the 
subject is visiuUy presented with squares or circles. 



There is, however, little difference between large squares 
and small squares. These findings would suggest that 
we are getting at the evoked potential correlates of 
visual form. In another laboratory it has been shown 
that different colors give reliable different evoked po- 
tentials. The more we succeed in obtaining differences 
in evoked potentials which are related to differences in 
psychological events, the more confident we feel that 
we are getting at the language of the brain. 

In our own laboratory, we have taken average evoked 
potential waveforms such as I have presented and have 
had some success in fracrionaring them into different 
components. We can identify components which are 
related to the nature of the sensory stimulus (for ex- 
ample whether it is a sound or a light); components re- 
lated to the nature of the guess; and finally components 
related to the emotional reaction to being right or 
wrong. With respect to the latter, we can use quite 
different stimuli in the experiment, yet the components 
associated with the emotional reaction to being wrong 
or right remain essentially unaltered. 

THE POTENTIAL 

To the student of the brain, these developments 
cany great promise. Learning something of the brain's 
activities in relation to psychological processes is of 
itself a fascinating endeavor. But is there anything 
here which is of more general significance? After all, 
we all knew before we began recording evoked poten- 
tials that some events were more significant than others, 
and that squares were different from circles. Wider 
possibilities begin to emerge, however, when investiga- 
tors report differences in evoked potentials between 
hospitalized scliizophrenic patients and nomial patients. 
It has also been reported that evoked potentials corre- 
lates are found with the degree of improvement of these 
patients with therapy. Findings such as these ha\e po- 
tential practical utihiy as well as the possibihty of tell- 
ing us something of theoretical significance with re- 
spect to the nature of mental illness. 

Aside from such problems as mental illness, there is 
the possibility that these techniques may be useful for 
the study of psychological function. A recent "nega- 
tive" finding rq)orted by one laboratory is interesting 
in this context. As is generally known, an individual 
can be hypnotized so that he will be insensitive to 
certain stimuli; or one may suggest and have a subject 
accept that a bright light is dim and a dim light is 
bright. ^Vhen evoked potential recordings were ob- 
tained during hypnosis, they followed the real stimulus 
and not the misleading suggestion made by the experi- 
menter. Tlie evoked potential to a more intense light 
has a larger amplitude, even if the hypnotized subject 
"thinks" he is seeing a dim light. This may mean that 
we have not tapped the rele\'ant brain correlates of the 
hypnotic state. On the other hand, perhaps the evoked 
potential work is telUng us that the hypnotic state is 
quite different from what it appears to be at first blush. 
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ALEXANDER ALLAND, JR. 

War and Disease: 
An Anthropological 
Perspective 

". . . The kind of conventional warfare tfiat has been 
raging for the pasf three years is, intentionally or not, 
a kind of covert biological warfare. The continued 
imposition of stress conditions upon an area with a 
delicate health balance will, in a variety of direct and 
indirect ways . . . subject the inhabitants to the same 
type, if not the same degree, of pathological devas- 
tation as that brought about by overt action involving 
biological and chemical agents." 

Alexander Alland, Jr., is assistant professor of an- 
thropology, Columbia University. The following is re- 
printed with permission from the December 1967 issue 
of Natural History. 
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Warfare and disease are closely linked. The historical 
record is crowded with associations between war and 
tlie outbreak of major epidemics. Tlie reasons behind 
such associations, both biological and behavioral, are 
far more complicated, however, than is generally as- 
sumed. 

While public health as a matter of policy is new to 
most countries, all human groups, even the most primi- 
tive, have made considerable behavioral and genetic 
adjustments to the common diseases in their environ- 
ment. The genetic adjustments result from the selec- 
tive effect of disease on populations, and more than one 
author has suggested that disease has been a powerful 
agent in the course of human evolution. Behavioral 
adjustments to disease are of two sorts: preventive and 
therapeutic. Effective therapeutic procedures require 
conscious effort, including both the development of ac- 
curate diagnostic techniques and the discovery of cura- 
tive agents. In many, if not most, primitive and peasant 
societies the diagnostic process is concerned primarily 
with etiology. Disease may be linked to transgression of 
the moral code, to social enmity, or to supernatural 
power, with consequent treatment of these "causes" 
rather than of the disease-producing organism. More 
often than not primitive medical opinion fails to pro- 
duce a consistent therapeutic orientation. 

It is true that many non-Western societies do have 
effective remedies for the treatment of minor ills, and 
of course, certain primitive or peasant remedies contain 
powerful agents, useful in ameliorating such serious 
conditions as malaria (quinine) and heart disease (digi- 
talis). In general, however, "native" drugs have little 
effect upon specific disease agents. 

I submit, therefore, that of all the adjustments a 
prescientific population can make to disease, the most 
effective are genetic in origin or involve behavior that 
can be classified as preventive medicine. Tlie term "pre- 
ventive medicine" is used here to include any medically 
or non medically directed behavior that, in fact, has a 
positive or disease-reducing effect on the epidemiological 
patterns of a population: for example, bathing. 

Many behaviors among prescientific peoples are effec- 
tive in combating or preventing disease. Tlicse range 
from cooking procedures, which lower the risk of in- 
testinal parasite infestation, to customs that require in- 
dividuals to defecate away from habitation sites and 
trails. Quarantine for at least some infectious diseases 
and avoidance of contaminated water are also widely 
reported. 
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This is not ix> say that all behaviois are positive in 
their effect. Indeed, many customs inciease medical 

risk for particular groups. And certain cultural practices 
that are relatively safe under one set of conditions in- 
crease risk if the conditions are changed. Small popu- 
lations are less likely than large populations to be sub- 
ject to epidemics. It is also true that the sudden migra- 
tion or displacement of populations from one ecological 
zone to another may expose them to diseases against 
which they have no genetic protection. 

In general, healtli patterns depend upon ecological 
relationships between man, disease organisms, and vec- 
tors, as well as upon their reservoir populations. These 
must be considered as part of the behavioral framework 
rather than as part of the "natural setting" of a popula- 
tion. Such relationships are always tentative, considering 
what man can do to his environment, and there is 
much c\idence to show that the natural setting is 
rarely natural. 

It is unfortunate that no studies exist that weigh posi- 
ti\ c and negative behaviors against each other. There is 
evidence, however, that disturbances of normal (mean- 
ing long-term) ecological or behavioral patterns usually 
lead to increased disease rates and lowered viability. 
This certainly suggests that the net effect of socially 
established genetic and behavioral adjustments under- 
gone by prcscicntific societies is, in fact, positive. 

In sum, genetic and behavioral adjustments to dis- 
ease are part of a general process of adaptation to en- 
vironment. Public health, particularly in prescientifie 
populations, depends upon such accommodations. I am 
convinced that the view of public health outlined 
above is necessary' if we are to understand the dynamics 
of adjustment to disease and the effects of war on such 
adjustments. 

PASTEURELLA PESTIS 

An example from European history has imphcations 
for the present situation in Soutlieast Asia. I have chosen 
plague for illustrative purposes because its occnrtence is 
wen documented; its etiology is complex but weD un* 
derstood; and it is a severe, highty contagious disease 
sensitive to ecological variation. 

The agent of plague is the bacillus FasteureUa pesb's. 
It is a disease witli a short incubation period, florid 
^mptoms, and a high mortaUty rate. Plague has a 
complicated etiology involving wild and domestic lo- 
dente and a flea vector, with the normal endemic focus 
located in wild rodent populations (sylvatic plague). 



Epidemics occur when the bacillus is passed on to 
highly susceptible domestic rodents which rapidly die 
out. When this occurs their fleas are forced to search 
out new hosts, the most common of which is man. 
While there has been some dispute over whether the 
European plague was a cause or an effect of social dis- 
organization, most authors today feel that the great 
epidemics of the thirteenth to sixteenth centuries were 
the outcome of Malthusian pressures and followed in 
the footsteps of social, political, and economic troubles. 
According to R.S. Roberts, a medical historian: 

Plague was endemic for a long time ... as we shall 
see, [it] was a disease which could become qridemic 
only at a particular stage of socio-economic develop- 
ment, which demographers call "oriental." 

At the beginning of the outbreak, England was 
much more densely populated than is usually thought. 
From 1086 (Doomsday Book) the population seems 
to have trebled from 1 to 3.5 million. In the ab- 
sence of technical advance or import of foodstuffs, 
this greatly increased population could only be fed by 
a commensurate increase in the area of cultivated 
land. The inclosure of waste land and the settlement 
of new villages in the thirteenth century shows that 
this indeed was done on a large scale. 

It was the social and economic crisis of the 1340s, 
however, which seems to have created the necessary 
conditions— rats brought into closer contact with man 
in the search for food after bad lian, csts, movements 
of populations after famines and epidemics, over- 
crowdhig in certain areas, and a general decline in 
health and resistance t» disease. 

Judging from Roberts and other sources, the main- 
tenance of plague in England, and perhaps other parts 
of Europe as well, for over 300 years was facilitated 1^ 
the destruction of woodland, which was converted for 

agricultural purposes. Such incursions into the native 
habitat of wild rodents, the endemic reservoir of plague, 
brought these animak into closer contact with the 
domestic rat population. As noted above, domestic rats 
are highly sensitive to plague and, as they die out, the 
human populations among whom they live rapidly pick 
up the infection. Tlie epidemic cycle was probably com- 
pleted when the natural habitat for wild rodents was 
reduced to the point where it could no longer support 
the resenoir population. In this case it would appear 
that the partial destruction of an ecological zone in- 
creased disease risk although f urtha incursions into the 
same zone eventually led to an extinction of the en- 
demic focus of the disease. 

PLAGUE: SOUTHEAST ASIA 

The parallel between this situation and Southeast 
Asia is striking. Plague and other acute infectious dis- 
eases exist in endemic focuses throughout the area. The 
flood plains of the Mekong Delta support one of the 
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highest population densities in the world. In addition, 
the agricultural complex constitutes an ecological niche 
quite apart from the wild mountain zone. Un^ lecentiy, 
Vietnamese from the plains were afraid to venture into 
the mountains, often citing exotic diseases as the cause 
of didr anxiety. 

Hygiene and public health measures are primitive, but 
under noimal conditions, severe epidemic outbreaks are 
limited in their distribution and scope. While the popu- 
lation is certainly not the healthiest in the world, a deli- 
cate balance exists that has allowed people to survive 
and multiply in great numbers. This is due in part to 
the incredibly productive nature of the delta area. 

Although q>idemics of the plague have not occuned 
for some tim^ the number of cases in Vietnam has 
mounted steadily and sharply over the past three years. 
On August 20, 1966, the New Yoik Times noted that 
at diat time the plague had infected 22 of 29 provinces 
stretching north of Saigon, but that in 1961, plague was 
reported in only one of those provinces. The same 
artide presents the following statistics on plague in- 
cidence in South Vietnam: 1954-62, less than 40 cases 
per year; 1963, 119 cases; 1964, 290 cases; and 1965, 
4,453 cases. The Reverend Do Van Quy, chief of the 
Pasteur Institute's plague laboratory, predicted: "This 
problem will not be solved until the war is ended." Dr. 
Joe Stockard, chief of the U.S. aid mission's preven- 
tive medicine section, said: "Now that the disease has 
become so widespread, a high incidence may be ex- 
pected to continue for an indefinite period." 

Extremely crowded conditions in the cities with over- 
strained and primitive sanitary facilities are no doubt a 
major factor in the statistical increase. American and 
South Vietnamese authorities are aware of the problem, 
at least insofar as it relates to ciries, and a program of 
rat ehmination is under way. The dangers inherent in 
such a program are minimized by the existence of a 
relatively effective plague vaccine and effective antibiotic 
therapy. NoneUieless, a case of ihe plague in an Ameri- 
can serviceman was considered important enough to be 
included in the AMA News for December 1966. 

Rat ehmination is a rather quixotic pursuit in South- 
east Asia. The abihty of rats to sur\i\e e\cn in the 
urban areas of the United States attests to their hardi- 
ness. Rats flourish in the primitive sanitary conditions 
of the slums and bidonviOes of Vietnam. It would seem, 
therefor^ that an efifective antiplague program should 
be more concerned with interrupting the routes of in- 
fection from the endemic focuses to the domestic 
rodent population. What has happened may be the 
reverse! Defoliation and extensive napalm attacks may 
have produced disturbances in plague reservoir areas 
sufficient to increase the contact between wild and 
domestic rodents. While I must stress that this is mere 
conjecture, such an explanation fits well with current 
theories of plague epidemiology. In addition, the 
fact that plague is virtually absent in the Mekong Delta 
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region for "reasons" again according to the New York 
Times, "that scientists are unable to explain" lends 
support to the theory that plague will tend to break out 
more readily in regions where there has been severe 
environmental disturbance. Until recently the Delta has 
experienced only limited warfere and no major defolia- 
tion programs. 

One major difference between the English plague 
and the Vietnam situation is that in England it was the 
English who changed their environment, while in Viet- 
nam it is we who are doing so. We are therefore largely 
responsible for the potential consequences that may 
now affect a large segment of the population. The U.S. 
military can easily vaccinate its soldiers and a good part 
of the urban population, but what of the civilian village 
population, particularly in uncontrolled territory? Ac- 
cording to Vietnam government statistics only about a 
quarter of South Vietnam's population has been im- 
munized with plague vaccine. 

OTHER aSEAXS 

Plague stands only as a model for what can happen 

when a natural setting is disturbed. Such water-borne 
diseases as typhoid and cholera, as well as various forms 
of dysentry and intestinal parasites, constitute a con- 
stant danger in Vietnam. Even malaria is sensitive to 
environmental changes that affect the breeding grounds 
of vector mosquitoes. 

The ecological situation in Southeast Asia, as in any 
tropical area, is quite complex. This has two major im- 
plications for epidemiology: (1) The climate, both 
warm and humid, provides a benevolent setting for a 
wide range of infectious parasites. Organisms that 
would under other conditions have difficulty surviving 
outside of their human hosts remain viable for long 
periods in water supplies and in the soil. (2) Disruption 
of the ecological balance within either the settled or less 
densely populated areas can produce changes in both 
floral and faunal composition that, at the very least, are 
difficult, if not impossible; to anticipate. Some of these 
changes are bound to have their effect on epidemio- 
logical patterns. 

WAR AND HEALTH 

Extensive warfare in any part of the world has always 
had the side effect of producing severe impairment of 
pubhc health facilities and of disrupting normal life 
patterns for civilian populations, which, in turn, are 
often correlated with rising disease rates. The imposi- 
tion of modem warfare on Southeast Asia, particularly 
a war that is fought principally against guerrilla forces 
with no distinct battle lines, creates serious problems for 
the health of the entire population. Taking the tropical 
eeologj' and the type of warfare into account, the follow- 
ing factors can be expected to affect epidemiological 
patterns. 
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1. With vast areas of the country under only ten- 
uous control, it is impossible to impose any effective 
public health measures on the population at large. 
Potential epidemics are difficult to check, and tiie en- 
demic focuses of disease cannot be wiped out. 

2. Defoliation of forest land in guerrilla-held ter- 
ritory drives wild animal populations into new areas, 
increasing the risk of contact between animal reservoirs, 
potential domestic animal carriers, and human popula- 
tions. 

3. The dislocation and relocation of large segments 
of the population increase the possibility that groups 
from different ecol<^cal zones will cross-infect eadi 
other with exotic diseases against wliich they have no 
genetic or acquired immunity. 

4. Both relocation camps and cities become over- 
crowded. Increased population densities and poor sani- 
tation, combined with inadequate diets, increase the 
risk of epidemics. 

5. Disruption of the local ecology and indigenous 
behavioral patterns leads to the breakdown of existing 
barriers to disease. 

6. The stress associated with rdocation, lowered 
nutritional standards, and cultural deprivation due to 
changes in traditional life patterns is sure to lower re- 
sistance to common diseases. Under such conditions, 
normally benign diseases can become serious health 
hazards for the population. 

7. The increased disease risk produced in such 
groups may last long after a retum to normal conditions. 
H. G. Wolf dted evidence that a prison-camp experi- 
ence can have a striking effect on the continuing life 
chances of exposed individuals: 

A recently completed study of the effects of im- 
prisonment on Americans during World War II 
furnished revealing information about approxi- 
mately 94,000 United States prisoners-of-war who 
were talcen in Europe. These men were impris- 
oned for about ten months. Less than one per 
cent of them died before liberation. In contrast, 
in the Pacific theater, about 25,000 Americans be- 
came prisoners-of-war. They remained in prison 
four times as long as those captured in Europe, 
and suffered far more threats, abuse, and humilia- 
tion. Their demoralization was often extreme. 
More than one third of them died in prison. 

Six years after liberation, the fate of those that 
survived the Japanese prison experience was in- 
vestigated. In the first place, the total number of 
deaths in the group during these six years was 
more than twice the expected incidence for a simi- 
lar group not so exposed and three times as great 
as the group of United States prisoners of war in 
Europe. Moreover, the causes of death included 
many diseases not directly related to confinement 
or starvation [italics mine]. Twice the expected 
number died of heart disease, more than twice 
the expected number of cancer, more than four 



times the expected number of diseases of gastro- 
intestinal tract. Twice the expected niunber died 
as a result of accidents. Nine times the expected 
number died of pulmonar,' tuberculosis. (J. M. 
Tauner, Ed. Stiess and Psychiatric Disoideis, the 
Proceedings of the Mental Health Research Fund 
2nd Conference. Oxford: Blackwell's, 1958.) 

Now one might argue that the Vietnamese peasant 
rdocated to camp or city has had a more ru^ed initial 
life experience and therefore is more immune to stress 
than his American contemporary. One might also argue 
that life in Vietnamese relocation camps is not com- 
parable to life in Japanese prisoner-of-war camps. It 
must be admitted that we do not know what effects, if 
any, will appear in the incarcerated s^ment of the 
Vietnamese population several yean (mm now, but 
published descriptions of the camps suggest tiiat severe 
stress is an everyday e3q>erience. 

It is tiierefbre possible tiiat we are risking the health 
of relocated and incarcerated individuals, possibly for a 
long time to come. Furthermore, this concerns a very 
large segment of the South Vietnamese population. 
Countless people have become refugees from American 
bombing or Vietcong attack. At least two million of 
tiiese have been or are in relocation camps while the 
remainder have been left to their own devices. Tliis is 
perhaps the first war in which a major segment of the 
civilian population has been so uprooted for so long. 
(One must include the Japanese occupation and the 
war with the French along with the present episode.) 

8. The life risks of indMduals not dir^ly involved 
in relocation or evacuation may also be increased. Again 
according to Wolf: 

The main point is that the great majority of the 
dusters of illness occurred in the lives of the members 
of every group (an experimental study of life stress in 
dvilian populations) at times when they perceived 
their situations to be unsatisfying, threatening or over- 
demanding and productive of conflict, and tlicy could 
make no satisfactory adaptation to these situations. 
These situations were in general those which arose 
out of disturbed relations with family members and 
important associates, threats to security and status, 
restrictions and limitations which made it impossible 
to satisfy important personal needs and appetites. 

This kind of dislocation certain!} occurs in all war, 

and even in normal circumstances, but the N'ietnam 
conflict is particularly contributory. The new weapons 
used in Vietnam today, with the exception of defoliants, 
are merely an extension, albeit a terrible one, of "con- 
ventional" weaponry. But their vast destructive power, 
combined with our efficient, varied, and numerous de- 
livery systems, used o\'cr and over again, }'ear after 
year, is bound to have new and unhappy consequences 
for the entire ecolog}' of Vietnam and for the majority 
of its dvilian population. 
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THE VIRUS HOUSE: 

THE GERMAN ATOMIC BOMB PROJECT 

EUGENE RABINOWrrCH 



The publication of The German Atom- 
ic Bomb by David living (New York: 
Stmoa and Sehustar. 1968. Pp. 329. 
$6,95) hot pnnwttd wide df$eusaion 
In Germany and fhe United Stales. 

Bugene Rabinowitch reviews the 
book In the first article which appears 
below. The Bulletin then nprints a re- 
view by Werner Hebenberg whfeh 
appeared in the December 1967 issue 
of Frankfurter Allgemeine Zeltung; 
Professor Heisenberg was head of the 
"VinipHaulf' in Berlin-Dahlem. The 
hit ettay It by Hon* Sven, professor 
of chemistry at the University of Cali- 
fornia, San Diego. Professor Suet$ 
appears in the book as one of fh9 
German tcieniias during the time un- 
der discussion; he ofFers Ail pertonal 
recollections of German tdenee dur- 
ing World War II. 

The story of the American atomic 
energy project during the Second 
Woild War was told, in consideiable 
detail, immediately after the fiist use 
of the bomb in Hiroshima, in the so- 
called Smyth Report. Extensive de- 
tails w«re provided in the official his- 
tory of the project by David Hawkins 
(JVfanhattan District History: Pro/ect 
4), pubhshed in 1945. The British 
told their side of the story a few 
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months after the Smyth Report. No 
full report on the Soviet wartime de- 
velopment was ever released; but many 
detsdls were revealed in biographies of 
Igor Kurchatov, who had headed 
Soviet developments until his death 
in 1960 (Bulletin, December 1967). 
Still missing is a complete story 
of the German atomic energy efforts. 
Professor Goudsmit, scientific head 
of the American investigative team 
tiiat went into Germany at the end 
of the war (together with, and some- 
times ahead of, the troops), described 
his findings. The AIsos (Grove) mis- 
sion removed from Germany not only 
its stocks of uranium and the most im- 
portant German scientists involved in 
the project, but also all documents, 
reports, diaries, etc. on which the 
mission could lay its hands at He- 
chingen, Haigerloch, Munich, and 
other places to which German nuclear 
research had been evacuated in the last 
years of war. These documents re- 
mained stored at Oak Ridge and oth- 
er U.S archives until the British 
jonmalist, David Irving, located them 
and obtained permission to peruse 
them. He was given assistance by many 
German and other officials, with the 
notable exception of British authori- 



ties who refused him access to the 
tapes of conversations between the 
ten German scientists (Heisenberg, 
Hahn, von Weizsacker, and others), 
who were held incommunicado in a 
farmhouse in England when the first 
American bomb was dropped on Hiro- 
shima. 

The results of Irving's thorough 
studies of these documents are con- 
tained in an obviously reliable, blow- 
by-blow account of the German re- 
search, from its promising beginning 
in 1939 to a peak in 1942, and its 
stagnation and ultimate demise in 
194M5. 

The account reveals that the wor- 
ries of the American scientists (pri- 
marily of the European refugees among 
them) about a possible German suc- 
cess in producing fhe fint atom 
bomb (which caused them to urge 
American efforts in this direction) 
were not exaggerated. In fact, until 
1942 the Germans were ahead of the 
British and the Americans, both in 
the knowledge of essential scientific 
facts and in the scope of their experi- 
ments. The Einstein letter to Roose- 
velt on August 2, 1939, which became 
the starting point of the American 
project, was preceded, on April 24, 
1939, by a letter to the German War 
Office from the Hamburg physical 
chemist, Paul Harteck, and his co- 
worker, W. Groth, suggesting the pos- 
sibility of making nuclear explosives 
and pwnting out the great advantage 
which would accrue to the nation 
ha\ ing the first success in this enter- 
prise. 

The developments that followed 

were at first more rapid in Germany 
than in the United States or Britain, 
both in the reactor development and 
in the separation of uranium isotopes. 
These efforts were supported by the 
tliousands of tons of uranium ore 
which fell into German hands when 
Belgium was overrun in 1940, 
and by the German control over the 
only then-existing heavy water pro- 
duction plant in the world, occupied 
a month earlier in the German inva- 
sion of Norway. Assemblies of uranium 
or uranium oxide, in the form of 
plates or cubes, submerged in heavy 
water, were soon put together in fhe 
so-called Vims House in the Kaiser 
Wilhelm Institute complex in Berlin- 
Dahlem under Heisenberg, and in 
Leune-Merseburg works under Har- 
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teclc, ahead of the efforts of Fermi, 
Szilard, and Zinn in New York. 

In 1942, however, tlie Geiman 
project began to slow down, while the 
American one was rapidly expanding. 
The isotope separation research of 
Clusius, based on thennal di£Eusion, 
was unsnccessfnl, and no attempts 
were made to achieve isotope separa- 
tion by effusion, was successfully car- 
ried out m America by Urey and co- 
workers in New York on the laboratory 
scale, and later in Oak Ridge on the 
production scale. 

A fateful enor in the determination 
of the neatron cross-section of carbon 
by Bothe stopped the Germans from 
experimenting with graphite as moder- 
ator in reactor assemblies. Instead, 
fliey put all reliance on heavy water 
as moderator; but just when the sup- 
ply of heavy water from the Norwegian 
plant at Rjukan became ample, a de- 
cisive blow was inflicted by Nor- 
wegian parachutists, who blew up es- 
sential parts of this plant in February 
1943. Attempts to resume heavy 
water production in Germany petered 
out, largely because of general dis- 
ruption caused by allied air raids. 

The attempts at electromagnetic 
separation of isotopes by Manfred von 
Ardenne in his underground labora- 
tory on the outskirts of Berlin con- 
tinued successfully, but its output was 
not large enough for the building 
of a U-235 bomb. Consolidation of all 
heav)' water supplies in a single reactor 
project, under Heisenberg, twice evacu- 
ated and ending in a cavern near 
Haigerloch in Wiirttemburg, per- 
mitted construction of an almost 
critical assembly. The work on this 
reactor was continued until the Allied 
troops were within a few miles. The 
German scientists nourished to the 
last minute the hope that if they suc- 
ceeded in producing a self-sustaining 
nuclear reaction, they would give 
German science and German industry 
a tremendous boost after the clearly 
imminent military defeat. They did 
not suspect that, in the spring of 1945, 
Fermi's first self-sustaining nuclear 
reactor in Chicago was already over 
two yean old, and giant phitonivm- 
producing reactors were in full opaa- 
tioa at Hanford. They were stunned, 
and at first couldn't believe it, when 
die explosion at Hiroshima revealed 
tiiat the American development had 
progressed far beyond their own. 



Another reason for the German 
failure, in addition to Bothe's error 
and the limited supply of heavy water, 
was the belief of German military 
leadership in rapid victory, and its 
consequent lack of interest in a proj- 
ect uiilikely to pay military dividends 
williin a year or two. This reluctance 
became particularly strong under con- 
ditions of economic disruption and 
manpower stringency whidi developed 
when the war continued into its third 
and fourth years. In In'ing's interpre- 
tation, which American scientists who 
had worked on the Manhattan Project 
are unlikely to accept, another 
reason was that the American dcvelo]> 
ment was taken in hand by energetic 
military leadership, accustomed to 
eration on a large scale, while the 
German project remained to the end 
in the hands of scientists. They quar- 
reled amoiig themselves over limited 
supplies of uranium and heavy water, 
espoused different ideas concerning 
what could be achieved, and toward 
the end were interested primarily in 
the progress of nuclear physics under 
the guise of war research. Irs'ing is 
particularly skeptical about the theo- 
retical physicists, such as Heisenberg, 
von Wdz^cker, and others, com- 
pared to the more practical chemist 
such as Harteck, and inventors, such 
as Manhed von Aidenne. Hie Ger- 
man physicists surprised the military 
and political leaders by the modesty of 
their financial requests, which sug- 
gested to the leadership that they had 
little faith in their project. Paraphras- 
ing Lloyd George's famous statement, 
Irving suggests that science in wartime 
is too important to be left to scientists! 

While many of the American phys- 
icists on the Manhattan Project 
recognized the great organizational 
talent and drive of General Groves and 
his team of Army engineers, most of 
them complained that the military 
leadership had slowed down the de- 
velopment by its obsession with se- 
curity (which proved ultimately in- 
effective). This was particularly true 
of the compartmcntalization of re- 
search, enforced by General Groves, 
which impeded rapid exchange of in- 
formation and ideas between the dif- 
ferent laboratories. Only at Los Ala- 
mos, where the bomb itself was 
developed, did Oppenheimer succeed 
in preventing compartmentalization, 
permitting free discussion among all 



members of tlic laboraton-. Tlie orig- 
inal drive and leadership on the Man- 
hattan Prefect was provided not by 
experimentalists or engineers, but by 
theoretical physicists — Wigner, Op- 
penheimer, Szilard, Fermi (the last a 
unique master of both theory and ex- 
periment). (Physical chemists, such as 
Seaborg, Urey, and Spcdding. also did 
play a very important role, particularly 
in the separation of plutonium from 
uranium.) While it is tnie that the 
gap between scientists on the one 
hand and industrial and militaiy tech- 
nicians on the other was wida is 
Germany than in America, few Ameri- 
can scientist will "buy" Irving's con- 
clusion that what was missing in the 
Geiman project was e£Bcient mili- 
tary leadership. 

One last aspect of the German 
failure to develop an atom bomb in 
wartime has attracted considerable at- 
tention: alleged and lack of whole* 
hearted support of their government by 
German scientists, and consequent re- 
luctance to provide Hitler's regime witb 
a terrible new weapon. This was as- 
serted first by Robert Jungk in his 
bestseller, Brightei Than a Thousand 
Suns, and repeated by many German 
scientists, including Dr. Suess, a for- 
mer co-worker of Hartcck, in his criti- 
cism of the Irving book reprinted on 
page 36 of this issue. These doubts 
have caused German scientists to wel- 
come the conclusion that atom bombs 
could not be developed during the war, 
thus avoiding the need to make a 
decision on whether or not to pro- 
duce a bomb for Hitler, and to con- 
centrate instead on the development 
of nuclear reactors as postwar sources 
of industrial energy. They caused 
Heisenberg to hint, in a conversation 
with Niels Bohr in Copenhagen in 
1941, that if the Allied scientists 
vrauld renounce Ae development of 
the atom bomb for the American 
government, this would strengthen 
German scientists in refraining from 
making one for the German govern- 
ment. However, tiie hint (if any) was 
so vague that it was not understood by 
Bohr, who soon after this conversa- 
tion escaped from Denmark and as 
"Mr. Baker" joined the Los Alamos 
laboratory. Suess points out that Irv- 
ing's book, although reliable and ob- 
jective in telling the documentary 
story of die German project, could not 
convey properly the psychological situ- 
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ation in wartime Geimany — ^the mis- 
trast between scientists and tiie 

politicnl leadership, and e\ en between 
individual scientists, engendered by an 
all-peivasive totalitarian and intdlec- 
tually incompetent dictatorship, and 
the consequent tendency to avoid re- 
sponsibility for pushing the project 
ahead. 

Undoubtedly, distrast and lingering 
doubts about the possible conse- 
quences of Hitler's Germany acquiring 
nuclear weapons did exist in German 
scientific circles, but it remained 
vague, inchoate, and altogether inade- 
quate to absolve the German scien- 
tific community of participation in 
the great crime against humanity per- 
petrated in the name of the German 
nation by the fanatics of racism. Some 
Gennan sdentists were at first as eager 
to point out to Hitler's War Office the 
possible advantages of first acquisition 
of nuclear weapons as were Einstein, 
Szilard, and Wigner in America. In 
the minds of many, perhaps most, 
Gennan scientists, the distrust of the 
Nazi regime was tempered by a vague 
hope diat this regime represented only 
a temporary ugly face of a German 
national renaissance. The danger of 
military defeat to the future of the 
German nation overwhelmed, in their 
minds, ilie concern with the crimes 
of the then holders of national au- 
thority. For "unpolitical" German in- 
tellectuals, including some outstand- 
ing scientists, the Nazi movement, 
with all its crimes, represented a na- 
tional revolution against a decaying, 
international, urban civilization, and 
a return to traditional moral values of 
the German race. 

It was typical of German intellec- 
tuals that they avoided simple, prag- 
matic judgment of political realities by 
resorting to vague, general philosophiz- 
ing, avoiding in this way the simple 
moral choice which confronted tbem 
hi the fiice of Hitier's barbaric racism. 
Only a few, such as the great theo- 
retical physicist, Max von Laue, the 
faithful friend of Einstein, escaped 
such philosophizing. Heisenberg was 
not among them; and some lesser 
minds saw in the expulsion of Jewish 
scholars a chance for faster advance- 
ment in the overcrowded German aca- 
demic hierarchy. 

When the war dragged on, and the 
likelihood of German defeat loomed 
more and more ominously for all who 
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retained a modicum of rationality, the 
scruples of the leading German phys- 
icists became stronger, and the alibi 
of developing not an atom bomb, but 
a postwar reactor, actually became re- 
assuring. 

Jungk's comparison of the hesi- 
tancy of leading German scientists to 
the eagerness of American scientists to 
push ahead the atomic bomb project, 
cannot be accepted as valid. 

In the face of the fundamental dif- 
ference between the (idativd^) civi- 
lized governments of the West and 



Vims-Hans was the cover name of a 

small laboratory in Berlin-Dahlem 
in which, at the beginning of World 
War II, the first Gennan experimental 

research work on the utilization of 
atomic energy took place. David Irving 
uses tliis name as the title for a book 
describing in detail the German work 
in the fidd of atomic energy during 
the war. Around this work various 
legends were spun in later years, rang- 
ing from a suspicion that the atom 
bomb dropped on Hiroshima was a 
German-made bomb found by the 
Americans in the cellars of Haigerloch 
or Nordhausen, to the contrary asser- 
tion that German physicists committed 
high treason, keeping the knowledge of 
the atom bomb a secret from the Fiihr- 
er. One has to be grateful to the British 
historian, David Irving, for the trouble 
he has taken in devoting an extensive 
and time-consuming study to the 
sources of these legends and to a his- 
torically correct description of tiie 
events of that time. In this he has had 
the full support of German authorities 
and considerable support bom Allied 
officials — considerable, but not com- 
plete. The informative tapes, recorded 
by means of secret wire-tapping de- 
vices, the conversations between the 
German nuclear physicists — held in 
1945 as prisoners-of-war in England — 
after they were informed of the first 
atomic bomb drop over Hiroshima, 
have not been made a\ ailable to him. 
In other respects, the book is sup- 
ported by a much more profuse sup- 
ply of sources, documents, pictures. 



the cruel and barbarian regime in 
power in Germany, only a blame of a 
different order of magnitude can be 
laid at the feet of the American scien- 
tists. It lies in their foilure to read- 
just their thinking when the danger 
of the German atom bomb was dis- 
spelled in 1945, and to rally a more 
effective opposition to the use of the 
American bomb on Japanese cities, 
attempted in the so-called "Franck Re- 
port" of June 1945. This report was 
not supp<»ted by the leading scientists 
of the Manhattan Project 



and conversations dian was available 

even to the German authors of a re- 
port that appeared in 1946. Irving's 
description is fluently written and 

easily readable; many pictures enliven 
the text and memories of the atmos- 
phere of that time. It is satisfying that 
Irving's investigation confirms the 
German report in all important points; 
beyond that it supplements and com- 
pletes this report, presenting a clear 
and reasonably unbroken picture of 
the facts. 

What are the most important facts? 
In the years 1939-42 the scientific 
basis for the technical application of 
atomic energy was laid in Germany, 
as well as in America. We learn from 
Irving that a few months after the be- 
ginning of the war, theoretical research 
had led to the conclusion that atomic 
reactors could probably be constructed 
by using, in addition to fuel made 
from natural uranium, deuterium ox- 
ide (heavy water), or pure graphite as 
a moderator to slow down fission 
neutrons. Furthermore, in such energy- 
liberating reactors a product will be 
formed from uranium (later named 
plutonium in America) that could be 
used as an explosive in atom bombs; 
and finally, that atom bombs could 
be built on the basis of a chain reac- 
tion with fast neutrons, if uranium 
enriched in the isotope 235 (the en- 
richment is technically an exception- 
ally difficult problem) or the just 
mentioned combustion product of the 
atomic reactor (plutonium), were to 
be used as an explosive, "rhe experi* 
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mental research work carried out dur- 
ing the first years of the war gave these 
conjectures a solid foundation. Ac- 
cording to In'ing's careful description, 
the German physicists knew, in the 
summer of 1942, that the construc- 
tion of atomic reactors from ordinary 
uranimn-and deuterium oxide (heavy 
water) was in fact possible. Incorrect 
measurement of the neutron absorp- 
tion cross section of piue graphite did 
prevent the conclusion that this ma- 
terial, too, would be suited for the 
construction of reactors. Nevertheless, 
at that time, as Irving justly stresses, a 
method of constructing atom bombs 
was known in principle. Tlie explosiv e 
plutonium could be produced in re- 
actors with heavy water. A technically 
useful way of manufacturing the other 
nuclear explosive, uranium 235, had 
not been developed at that time. The 
German authorities responsible for 
armaments were, as Irving correctly re- 
ports, informed of these results at a 
conference in the Harnack-Haus in 
Berlin-Dahlem on June 4, 1942. How- 
ever, no serious attempt to construct 
an atom bomb was ordered by Ger- 
man authorities after the Conference. 

Subsequent experimental work, 
which Irving tells us never came to a 
complete standstill, amounted to run- 
ning in place. At the end of the war, 
the results did not go much beyond 
those of 1942. The author records 
this fact without finding a sufficient 
explanation for it. The destruction 
of the only larger plant for the produc- 
tion of heavy water in Rjukan, Nor- 
way, first by a sabotage group and 
later by the British Air Force, hardly 
provides a sufficient explanation. No 
serious protection of this plant against 
attacks had been provided; also pro- 
duction of heavy water is not a very 
difficult technical problem, and it 
could have been undertaken in Ger- 
many. 

In reality, tiie negative decision 
made by German autiiorities in the 
summer of 1942, which Ir\'ing does 
not adequately stress, was quite un- 
derstandable and logical. At that time 
the war situation was already too 
tense for long-term technical projects. 
An order is supposed to have been is- 
sued prohibiting technical develop 
ments which would require more than 
half a year for completion. This situa- 
tion spared the German physicists the 
decision whetiier to plead for an at- 



tempt to produce atom bombs; they 
knew, on the basis of their technical 
ecperienct^ Oat such an attempt could 
not lead to success in less than three 
or four years. An attempt of this sort 
would have undoubtedly hastened 
German defeat, because the extensive 
manpower and materials necessary for 
it would have to be borrowed from 
other sources, thereby lessening the 
production tanks and aiiidanes. 
Actually, in America, too, despite its 
much greater scientific and technical 
potential, in a country where the arma- 
ments industry could work without 
any disturbance from enemy air at- 
tacks, the production of atom bombs 
was completed only after the end of 
the European war. This fact was given 
too little consideration by Ining. 

Indeed, at this point a weakness of 
Irving's book appears which is per- 
haps unavoidable. Wherever it is a 
question of facts, Irving's report, based 
on extensive studies of sources, is re- 
liable and exact; but when it is a 
matter of motives, such documents are 
no longer sufficient. Here an intimate 
knowledge of the psychological situa- 
tion in a totalitarian state at war 
would be necessary. Irving cannot pos- 
sess this knowledge; acquiring it would 
be extremely difficult for a member of 
a Western democracy. Irving does not 
always escape the temptation to fill 
the gaps with stereotype ideas. He 
describes correctly the rivalries which 
eaisted between different German 
authorities — similar, by the way, to 
those that existed in ^nerica — but he 
does not recognize sufficiently how 
deep a mistrust could exist, yes, often 
has to exist, between human beings 
in a totalitarian state, even between 
those who work closely together. Mis- 
placed confidence could be fatal. This 
some of our friends did in fact expe- 
rience under the Third Reich. That at 
times we also inflicted bitter injus- 
tice through our distrust only became 
clear to us after the end of the Third 
Reich. Of Oas aspect of the situation 
Irving obviously knows but little. 

By reading living's book one be- 
comes aware of a peculiar, not always 
avoidable, danger connected with the 
temptation to misinterpret the psy- 
chological situation, and to resort to 
stereotype. When you read the 
book for the first time an impression 
can occasionally arise diametrically in 
contrast with Ihe real factual content 
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of the book. This is demonstrated by 
a review that appeared in England, in 
which the essence of the book was not 

correctly understood. 

In spite of such shortcomings it re- 
mains the great merit of the book that 
it presents the facts accurately and 
exactly. Whatever one may think 
about the motives, it remains a fact 
that a serious attempt to produce atom 
bombs in Germany was not under- 
taken, although in principle — but per- 
haps not in practice — the path to it 
had been open since 1942. But Ger- 
man physicists did not insist on pur- 
suing, by means of practical measures, 
a path which could not have led to 
success during the war. 

Whether Irving's book will be suffi- 
cient to destroy all legends is doubtful. 
After a great war, histon,' is written 
by the victors and legends develop 
which glorify theml Therefore, in 
spite of Irving's book, one can pre- 
dict a long life for the legend of the 
"race for the atom bomb." 

The above was franslafed from 6*fw 
man by Margaret Seckel. 
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VIRUS HOUSE COMMENTS AND 
REMINISCENCES 

HANSE.SUESS 

"Germany's Atomic Research and Al- 
lied Counter-Measures" is the matter- 
of-fact subtitle of a book by David 
living wliich leaves one wondering 
how to define the very concept of 
historical truth. It engulfe die events 
of this period in a strange twilight, 
though much of the book is lucid and 
authentic, and long-forgotten details 
are recalled. Some of the most essen- 
tial questions, however, are left in tiie 
dark, and misconceptions and mis- 
understandings are frequent. 

It takes some time before one 
realizes why the book is wrong 
in many basic aspects and yet pre- 
sents details with \ivid truthfulness 
and unprecedented accuracy: the 
prime sources for the book have been 
German war files which, as the author 
states, "had been lying unused and 
neglected in a warehouse of the U.S. 
Atomic Ener^ Commission at Oak 
Ridge, Tennessee." Irving undertook 
the tedious task of piecing together 
from hundreds of documents a con- 
sistent stoiy which, he then felt, was 
confirmed by numerous personal in- 
terviews with people who had lived 
in Gennany during that time, and 
with many others who knew some- 
thing about the conne of events. For 
anyone who is familiar, because of 
personal experience, with the situa- 
tion in Germany during the last war, 
this book demonstrates vividly all the 
tragic errors a historian can make if 
he derives his conclusions from the 
ofiEcial documents of a totalitarian 
country. Irving was able to draw valid 
conclusions from German documents 
concerning scientific knowledge, ideas, 
and reasoning. But his views on antic- 
ipations, perspectives, and motivations 
are necessarily distorted and tend to 
correspond to the National-Socialist 
party line and to the official propa- 
ganda. Irving is a victim of the same 
kind of delusions that, shortly after 
the war, misled American investigators 
into believing that official Nazi files 
were better and more truthful sources 
of information than the testimony of 
reliable witnesses in such matters as 
the political conduct of individuals. 

The following commenb and addi- 
tions are based on personal experience 
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and recollections. They are intended 
to help the historian reconstruct the 
prevailing atmosphere in which Ger- 
man atomic research was conducted 
and to learn what &e motivations for 
Allied counter-measures during Worid 
War II might have been. 

Scientists of all countries have the 
reputation of being nonconformists. 
Their psychology, both as individuals 
and in crowds, does not follow estab- 
lished rules. This was true, also, for 
the scientists working in Germany at 
the beginning of the war. Nothing 
could be more wrong than the assump- 
tion that they were guided by the eight- 
ecnth-ccntun.' principle, attributed to 
U.S. Navy Captain Stephen Decatur, 
"My country, right or wrong." The 
majority of the German scientists 
were, at that time, fax more critical 
of their government than the average 
American scientist ever was, or is, of 
his. As always, curiousity and ambi- 
tion were the two chief motivations 
for scientific research, but at the be- 
ginning of the war a diird was added: 
the desire to survive. 

It is often believed that in tfie 
minds of many German scientists a 
conflict existed between their respon- 
sibilities toward humanity in general 
and their national responsibilities. This, 
however, was not true. Whether or 
not individual German scientists would 
have been wOling to work on an atomic 
bomb for Hitler might be an interesting 
psychological question, but this ques- 
tion did not arise. As Werner Heisen- 
berg repeatedly pointed out, the major- 
ity of the German scientists did not feel 
the need to make such a decision; they 
were convinced that their work would 
not lead to the development of a 
bomb, or to any other significant con- 
tribution to the German war effort. 
History has shown that this was true. 
Occasionally some doubt was ex- 
pressed that the degree of confidence 
in this conviction was fully justifiable. 
That this confidence was \\arranted 
could be made plain and the many 
reasons which made tiie situation ob- 
vious to the unbiased observer could 
be hsted. One of these reasons, the 
low war priority under which the Ger- 
man atomic research was conducted, 
is discussed below from the perspec- 
tive of my own experience. There 
did exist, however, another type of 
conflict in the minds of many Ger« 
man scientists: the moral dflenuna 



created by the question of whether it 
was justifiable even to pretend to 
study the uses of atomic research for 
miUtaiy purposes. 

Politicd or military leaders are 
usually unable to judge the merits of 
research projects. This inability pro- 
vided the opportunity, as some German 
scientists cynically put it, "to use the 
war in the services of science." To 
many scientists this attitude seemed 
justifiable, as a matter of self-preserva- 
Hon, in their dealings with their politi- 
cal superiors. It did, however, provoke 
a subconscious feeling of guilt and cre- 
ated the desire to justify and explain 
their actions to the international scien- 
tific community. It is possible that 
the discussion Werner Heisenberg had 
with Niels Bohr in October 1951 was 
instigated by such feelings. In any 
case, two of the most brilliant men 
of this century were unable to com- 
municate their ideas to each other; 
their discussion resulted in a series 
of regrettable misunderstandings. It 
seems that even in the most objective 
and intelligent minds, war mentality 
can cause a communication barrier 
which, in some instances, has survived 
until the present, as can be seen from 
Irving's book. 

This is what Irving says about Hei- 
senberg's attempt in 1941 to discuss the 
German atomic ene^ researdi with 
Bohr: 

"At the end of October, Heisenbe^ 

travelled to Denmark to see Professor 
Niels Bohr, to ask for his advice on 
the human issue. As Professor P. Jen- 
sen aptly put it, Heisenberg, the high 
priest of German theoretical physics, 
was going to seek Absolution from his 
Pope. Heisenberg asked the Danish 
physicist wheUier a physicist had the 
moral right to work on the problems 
of atomic bombs in wartime. Bohr 
countered with a question of his own: 
was the military exploitation of atomic 
fission possible, in Heisenberg's view, 
therefore? Heisenberg sadly replied 
that he now saw that it was. Heisen- 
berg had intended asking Bohr wheth- 
er he thought it feasible that all the 
scientists would agree not to direct 
the efiForts of their governments toward 
the construction of atomic bombs, if 
he or they could be satisfied that the 
German physicists were also abstaining 
from such work. Unfortunately, Niels 
Bohr does not t^ipear to have for- 
mulated his proposal as clearly as this. 
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"In any event, to Heisenberg's con- 
siderable amazement, Bohr replied 
that military research by physicists was 
inevitable everywhere and was thus 
proper too; he refused to be drawn 
into discussion on the German's pro- 
posal, apparent^ suspecting a German 
attempt at demolishing the feared 
American supremacy in nuclear phys- 
ics, for which the enforced emigration 
of so many German physicists was 
largely to blame. Their conversation 
left a deep legac\' of shock in Bohr, 
and a conviction that Germany was on 
the threshold of making an uranium 
bomb." 

I feel certain that this account does 
not give the correct impression of 
Heisenberg's intentions, but I am cer- 
tainly not in a position to describe 
them in an authentic manner. I only 
hope that my own recollections will 
help to identify posable misconcep- 
tions in Irving's account of the Bohr- 
Heisenberg discussions in 1941. Ining 
does not refer to Bohr's meeting, a few 
months later, with Hans Jensen, now 
also a Nobel Laureate lot his work in 
theoretical physics. 

To the conversation I had with Jo- 
mar Bran, the technical director of 
the Norwegian heavy water plant, early 
in 1942, shortly before he left Norway 
for England, Irving refers in the fol- 
lowing way: 

"Brun's conscience certainly was 
sorely troubled by the possibility that 
heavy water might be of military use 
after all. He had recently learned for 
the first time of the potential nuclear 
energy applications from an un- 
guarded reference by Suess to a patent 
by Professor Joliot. Was this the rea- 
son why the Germans were at such 
pains to increase Vemork's produc- 
tion? Suess's remarks were reported to 
Tronstad in London: the German 
physical-chemist had tried to reassure 
him that the Reich's plans were of a 
peaceful nature, designed to aid Ger- 
many's post-war power economy. 
Suess had suggested that the develop- 
ment might take many years, but 
Brun was unconvinced." 

Here, I feel that I am well qualified 
to give a detailed description of what 
actually happened. Perhaps this de- 
scription will contribute an under- 
standing of the general psychological 
situation which prevailed among sci- 
entists in German-occupied territory 
at that time, a situation quite di£FeF- 



cnt from that inferred bv Mr. Irving. 

It was not easy for me to make the 
decision to risk discussing top secret 
German plans with Brun. Pitrfessional 
diplomats take a dim view of private 
interference with their work, and an 
unauthorized discussion of secret mat- 
tCR with a foreign national is consid- 
ered an act of treason almost every- 
where in the world. I was well aware 
that there might have been micro- 
phones in the room, or that Brun 
might have passed on my information 
to someone under surveillance by Ger- 
man spies. Moreover, there was a 
chance that Germany might have won 
the war and that I would then have 
been tried for treason on the basis of 
some captured Allied records. 

Brun was primarily troubled by the 
possibility that the heavy water 
shipped to Germany mi^t already be 
contributiag to a German victory. Had 
there not been rumors about a new 
poison gas? About biological warfare? 
Brun was visibly reheved when I told 
him that the matter had no immediate 
application and that I was convinced 
that it would take many years, I 
guessed a minimum of five, before 
anything practical could result from 
the research which used the heavy 
water. "So then this is all ZuJcunfts- 
musik?" I remember Brun saying. We 
talked abont tiie possilnHty of a nu- 
clear chain reaction and the use of 
heavy water as a neutron moderator. 
Bmn wondered why the Nazis were 
pursuing this long-iange project I re- 
plied that those who believed in a 
quick victory surely were hoping for 
its peaceful appUcation after the war, 
and tiiose who expected a long war 
were thinking that they must have 
some knowledge of all the possibilities 
that might result from such research. 

I remember that I was talking free- 
ly in my attempt to explain, as con- 
vincingly as possible, my personal con- 
viction that heavy water was not going 
to benefit the German efiForts during 
the current war. I also remember the 
feeling of fear that everything I said 
could be held apinst me during a pos- 
sible court martial for treason. Brun 
promised utmost discretion and said 
that he would carefully consider my 
safety should he have to pass on the 
infonnation I had given him. A few 
weeks later he left for England. His 
report of my "unguarded" remarks, of 
peac^l plans of the Reich, etc., was 



certainly influenced by this promise. 

Many years later, Jomar Brun told 
me Aat he never had the slightest 
doubt that I had given him my hon- 
est opinion, to the best of my knowl- 
edge. However, he had not been en- 
tirely convinced of my competence to 
fudge tiie situation reaHistically and he 
liad thought that I might possibly be 
the victim of wishful thinking, or 
might have been deliberately misin- 
formed in Germany. This, however, as 
we shall see, cannot have been the 
only reason why Bran's report in Lon- 
don did not have any noteworthy ef- 
fect. Apparently the psychological 
communication problem that liad pre- 
vented an understanding between Ger- 
man scientists and Niels Bohr during 
their discussion in Copenhagen also 
presented a difficulty for the Norwe- 
gians in their dealings with their 
British and American aUies. 

It should be easy to draw from ex- 
isting German documents conclusive 
evidence on the type of war priority 
that was ass^ed in Germany to re- 
search on atomic energy. It had never 
surpassed the stage of "basic research" 
and its priority was ridiculously low. 
Frobablf no one high up in the Nazi 
hierarchy was willing to assume (he 
responsibility of diverting an apprecia- 
ble fraction of the industrial capacity 
to atomic weapons development as was 
being done in America by the Man- 
hattan Project. In the event of a fail- 
ure of such a project, Hitia certainly 
would have bad its sponsors executed. 

Irving shows very appropriately that 
the atomic scientists in Germany had 
mistakenly concluded, from thek own 
inaccurate determinations of cracial 
nuclear data, that the possibility of 
getting a nuclear chain reaction going 
was solely dependent upon the supply 
of sufficient quantities of heavy water. 
My o£Gcial position at that time was 
that of a scientific advisor to Norsk 
Hydro on matters of heavy water pro- 
duction. Following a suggestion by 
Paul Harteek and myself, it was 
planned to increase the heavy water 
production in Vemork by installing 
devices for deuterium exchange be- 
tween the escaping hydrogen gas and 
the vapor of refluxing water. It was 
common knowledge that such ex- 
change can be catalyzed by nobfe met- 
als such as platinum and palladium. 
Such metals, however, were not made 
available for this purpose. Their total 
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amounts in the territories occupied by 
Germany were to be used for catalytic 
syntheses of all kinds, including that 
of ammonia in the nearby fertilizer 
plant in Rfnlcan. A quantity of several 
hundred grams of palladium would 
have been necessary in order to in- 
crease the heavy water production of 
the Vemork plant by a factor of two, 
but we were told that the only mate- 
rial that was both suitable as a catalyst 
and available for this purpose was a 
limited amount of nickel. In Ham- 
burg, we had found that metallic 
nickel, dispersed on pumice stone, 
would have a sufficient catalytic prop- 
erty and that the effectiveness of such 
a catalyst was approximately propor- 
tional to the square root of the nickel 
concentration on the surface of the 
stones. This meant lhat tiie larger the 
volume of pumice stones used, the 
less nickel would be necessary to ac- 
complish Ae exdnnge of deuterium 
in a given gas volume. It was, there- 
fore, decided that huge drums, filled 
with pumice stone containing about 
five per cent of nickel, should be used. 
This was the result of having spent 
about six months of my time on tests 
and experimental measurements. This 
time could have been saved by mak- 
ing available a few hundred grams of 
palladium, or some hundred kilograms 
of nickel. This alone can serve as proof 
of the low priority assigned to the 
German atomic energy project. 

It is possible that for some time the 
relationship between the priorities of 
tiie nitrogen fertilizer and the liea\y 
water production was not clear to the 
directors of Norsk Hydro and that this 
was causing frequent confusion. Tlie 
relationship became obvious, however, 
when, following tfie bombing of the 
Vemork plant in November 1945, the 
German Commissioner for Norway or- 
dered fhe termination of any attempts 
to revive the heavy water production 
in order to avoid jeopardizing the pro- 
duction of nitrogen fertihzer. 

The only counter-measures against 
German atomic research were three 
drastic steps intended to slow down 
and ultimately prevent this low- 
priority heavy water production in 
Norway: (1) a heroic act of sabotage 
against the high-concentration plant at 
Vemork in February 1943; (2) the 
bombing of Vemork in November 
1943; and (3) the sinking of the 
Tinnsjd Ferry in February 1944. The 
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attack of November 1943 on the lit- 
tle village of Vemork and the hydro- 
gen plant neait^ is well described by 
Irving. It was carried out from Britain 
by 140 Flying Fortresses of the Third 
Air Division of the American Eighth 
Air Force. The Norwegians had good 
reason to react as described by Irving: 

"In London, the Norwegian gov- 
ernment-in-exile had been shocked by 
the USAF raids on ^okan: there had 
been no advance consultation with 
them at all. Nor, for that matter, had 
SOE (Special Operations Execu- 
tive) been informed. On December 
1, tiie Norwegians lodged a formal 
protest-note with the British and 
American governments, recalling their 
readiness to provide intelligence on 
Norw^ian industrial installations and 
to initiate themselves Ihe sabotage of 
vital war factories with the minimum 
loss of hfe and property in Norway. 
The damage caused by the bomhhig 
of Norwegian-Hydro's factories, first at 
Heroya, and now Rjukan and Ve- 
mork, seemed 'out of all proportion 
to the desired efiect.' After the July 
bombing of HerSya, steps to improve 
cooperation between the Allied gov- 
ernments had been promised, as the 
Norwegians protested that they had 
already evolved plans for sabotaging 
their country's light-alloy production 
without crippling the associated ferti- 
lizer industry. Despite the promise of 
closer cooperation, however, the at- 
tacks on Vemork and Rjukan were 
executed without the Norwegians' 
prior consent, and without tiieir even 
being informed. 'If,' the note contin- 
ued, 'the reason for the attack was die 
necessity of stopping other production 
than that of fertilizers — ^for example 
heavy waters— specialized methods of 
attack would have been more suitable 
than bombing.' The attack on the 
Telemark hydroelectric factories left a 
sour taste in many Norwegian mouths, 
and a deep-rooted suspicion that the 
raids were a product of American 
post-war commercial planning rather 
than of military necessity. 

"It was a month before the British 
government replied: they rejected 
both the protest and the Norwegian 
suggestion that they were best suited 
to decide upon the fitness of targets for 
bombing or sabotage. Vemork had 
been bombed, the British note added, 
because accurate information had 
shown that the Germans had increased 



security precautions to the extent 
where sabotage could no longer meet 
with success. Three weeks later, the 
Norwegian embassy in Washington 
was officially informed that the Secre- 
tary of Defense had assured the State 
Department that the most thorough 
investigation had preceded Ihe bomb- 
ings. The Norwegians' darkest suspi- 
cions seemed to be confirmed when 
the Americans refused to underwrite 
Swedish deUveries of the electrical 
equipment necessary for rebuilding the 
nonmilitary factories that had been 
bombed. Sweden sent the material, 
nevertheless, and within a few months 
the fertilizer and alloy factories were 
functioning as before." 

Indeed, no satisfactory answer can 
be found as to why the Allies ^par* 
ently had been so poorly informed 
about the state of German atomic re- 
search, why no serious attempts had 
been made to obtain more condusive 
information, and why it was found 
necessary to take such drastic steps as 
the bonbing of a plant owned by Nor- 
wegians and sacrificing the lives of nu- 
merous Allied soldiers and Norwegian 
civilians. The most unintelligible ac- 
tion of this kind was the sinking of the 
Tinnsjd Ferry at a time when German 
towns were already in ruins and Ger- 
man armies in full retreat. The sad 
background of this heroic action of 
sabotage was the following: 

Foreign travel has its attractions. In 
wartime, a visit to a neutral country 
is a unique experience. Due to cur- 
rency restrictions, the shopping list of 
Germans for the short stopover in 
Sweden, which early in the war had 
included diamond rings and other 
jewehy, was reduced in 1943 to such 
items as replacement buttons for over- 
coats, new shoelaces, and an occasion- 
al can of sardines. Also, the famous 
barrels of salted herrings were available 
in Norway. The absence of one of 
them in the baggage of a British agent 
on his way to Germany — so goes the 
story — ^gave him away. During the 
last montit of 1943 the German war 
economy was gradually collapsing 
and no one in his right mind thought 
seriously of constmcting a new heavy 
water plant in Germany. An order 
from the German Commissioner for 
Norway prohibited any attempt to 
produce heavy water in Norway, and 
for all those who had had some con- 
nection with the Norwegian project 
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there was no longer any reason to visit 
that country. The only excuse for one 
more trip to Norway was the possi- 
bility of selecting and securing the 
contents of electrolizers in which the 
deuterium was sufiScicntly enriched so 
that it could be processed in Germany 
at some future time. 

Permission for such a trip was 
granted to a few people, including me. 
None of us could possibly know that 
this trip would result in the senseless 
death of some 20 Nonvegians who lost 
their Uves when the 'IliuisjS Feny, 
Hydro, was sunk by Norwegian onder* 
ground saboteurs. Irving describes tiiis 
compellingly, but he leaves open the 
question of why it was still thought 
"very urgent" in London that the 
hca\ y water concentrates be destroyed. 
Was the sinking of the ferry a matter 
of exaggerated precaution? Did the 
sinking result from an administiative 
blunder, or from professional incom- 
petence? Or was there some reason 
for this action which has not yet been 
revealed? It is dear from Irving's ac- 
count that these are meaningful ques- 
tions; we should know the answers. 

It is difficult to understand why Al- 
lied Intelligence should have had so 
little reliable information regarding 
the state of German atomic research. 
A number of scientists associated with 
the German work, such as Rosbaud, 
myself, and several others, had volun- 
teered some information. More con- 
clusive information could have been 
obtained in several obvious ways. In 
1942, for example, Brun had suggested 
to British authorities that they contact 
me on my way through neutral Swe- 
den at some suitable occasion. No 
such attempt was made prior to the 
bombing of Vemork. (See Per B0hn, 
Imi, Norsk Jnnsats i Kanipen om 
Atomkiafte, 1946, page 62.) None of 
the research institutes engaged in atom- 
ic rcscnrch in Ccrmanv were bombed or 
attacked in any way; all counter- 
measures were limited to actions in 
Norway, although without a detailed 
knowledge of Germany's plans, heavy 
water could by no means have been 
considered a necessary ingredient for 
the German project. I do not believe 
that there is any basis for the suspi- 
cion, mentioned by Irving, that "the 
raids were a product of American post* 
war commercial planning rather than 
of military necessity." More plausible 
than a commercial motivation seems 



to mc to be a political one, namelv, 
the desire to impress atomic scientists 
working in America and their sup- 
porters. In general, it might have been 
felt that a knowledge of the true state 
of German atomic research might have 
adversely affected their enthusiasm for 
the Manhattan Project. 

I have enjoyed discussing all this 
with Mr. Irving personally, although 
we could not agree upon the relative 
\alues of official documents as com- 
pared to the testimony of contempo- 
rary witnesses. I appreciate the im- 
mense difficulties fac^ by the histori- 
ans who wish to reconstruct in an ob- 
jective manner developments and epi- 
sodes that have occurred in totalitarian 
countries. In my opinion, so long as 
contempomy witnesses remain alive 



America's distinguished ambassador to 
Japan from 1961 to 1966 has written 
a book which finally develops a sense 
of historical proportion and regional 
perspective on our involvement in 
Vietnam. Unlike the mass media, 
which daily blast us with a soldier's 
c\c view of the war, or numerous re- 
cent polemical books and articles 
which attack the American involve- 
ment in this sliver of a country in 
terms largely isolated from larger se- 
curity matters. Professor Reischauer 
has attempted to place the puzzle of 
the Vietnam war in die surrounding 
jigsaw map of regional and world 
problems. 

"This is not a book about Viet- 
nam," are his opening words, yet each 
chapter brings us back to tliis nagging 
contemporary problem just as a miss- 
ing piece in a puzzle is conspicuous 
by its vacant outline. Reischauer re> 
views how America's post- World War 
II reinvolvement in Asian security 
tasks proceeded according to the large- 
ly misleading experience of our suc- 
cessful Cold War aid and military 
commitments in Europe. He details 
America's strange and enduring pre- 
occupation with China — en emphasis 
out of all balance with our "real" eco- 
nomic interests which have continued 
to reside in Japan. He seda to redress 



the true story about German atomic 
research during the last war can still 
be prevented from being lost forever. 

For anyone, but especially for the 
readers who have some technical 
knowledge in the field of atomic sci- 
ences, Irving's Virus House provides 
fascinating reading, and a wealth of 
valuable information as presented in 
the records. But for an understanding 
of the psychological situation under 
which Germany's atomic research was 
carried out during the last war, and 
probably also for the understanding of 
the motivations of Allied counter- 
measures, the book docs not provide a 
satisfactory background. 

The author would lika io note that 
tif obey* rambitoMncM war* wriffen 
independently of Hehenberg't raviaw. 



our perspective on Asia by mapping 
the serious imbalance between popu- 
lation and per capita resources in this 
part of the world, and appropriately 
identifies the real limits of Chinese 
power. The author, an expert on 
Japan, is not being partisan in his ef- 
forts to shift America's gaze away from 
the "Chinese threat" to the region's 
major power, Japan — ^an emphasis that 
seems quite appropriate to this "Chi- 
nese" reviewer. 

The Vietnam piece in the larger 
Asian puzzle is most conspicuous 
when the author relates our present 
unhappy entanglement to likely fu- 
ture problems. He asserts that, next to 
a nuclear war, "the greatest danger of 
the present situation is that ... the 
pain of the experience [of Vietnam] 
may induce Americans to withdraw 
from Asia into [a] sort of Occident- 
centered neo-isolationism." His most 
convincing arguments, paradoxically, 
are largely supportive of an isolationist 
conclusion: "We in North America 
would have the least to worry about 
[Chinese domination of Asia]. The 
United States is too rich and strong 
and so far away. . . . We would not 
be threatened by the lind (rf military 
power Asia could develop." And if 
America should abandon a "stabilizing 
role" in Asia, "next to the countries 
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of that aiea, ]apan would be the chief 
loser." 

The arguments Professor Reischauer 

marshals in support of an "involve- 
ment" position are perhaps less con- 
vincing because of l3l«r conditional 
and future nature, as opposed to the 
present costs of tiie war. He asserts 
that as part of a unitar.- world, an 
Asia which did not evolve toward 
"peace, stability, and prosperity" 
through American help would in time 
present us with regional conflicts 
which could spread to a world holo- 
caust Our interest is primarily in 
Asia's future, in her large population 
and the capacity of her "industrious 
people with millennia of high civiliza- 
tion behind them" to affect our lives 
more directly in 20 or 50 years. And 
finally, the author sees "simply our 
own moral imperative to hdp those 
who need help." 

If the record of the past is any 
guide to the likely future of American 
efforts to aid the countries of Asia in 
their national development, the pros- 
pects do not seem bright. TTie author 
traces how our present involvement in 
Vietnam grew from the incremental 
advance of almost casual decisions 
until, "bit by bit our commitments in 
Vietnam built up to the high stakes 
that now would make our withdrawal 
and acceptance of defeat so extremely 
costly." He places the blame for this 
unwitting involvement on a "grievous 
misreading of Asian histor)'" by our 
leaders, and a foreign policymaking 
process which forces them to "jump 
from crisis to crisis, thus staying be- 
hind our problems as they develop 
rather than ahead of them." And he 
notes with frustration America's dis- 
torted national priorities, in which bil- 
lions of dollars are spent on space ex- 
ploration or intelligence activity, in 
contrast to a foreign policy formulat- 
ing process in which "not a hundredth 
as many people or as much money is 
devoted to the formulatioo of the 
policy itself." 

If our govenmiental instruments of 
foreign involvement have their limi- 
tations, it is the Asian political en- 
vironment, as so effectively sketched 
out in this book, which raises the 
greatest problems for effective Ameri- 
can action in the developing world. 
Our economic wealth, as transmitted 
through aid programs, is as likely to 
perpetuate elitist political graups as it 
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is to filter down through local gov- 
ernmental bureaucracies to reach the 
people who mig^t effectively use onr 
technology or capital. Our massive 
military presence can demorahze local 
elites, who are all too happy to see 
others bear the burdens of defense 
while they attend to more pressing 
matters of political relationships. And 
the American presence in one coun- 
try of the underdeveloped world can 
lead to our entanglement in regional 
rivalries, or provoke the intervention 
of great powers doubtful of our mo- 
tives, thus producing the kinds of 
confrontations or conflicts we seek to 
avoid. 

Professor Reischauer suggests guide- 
lines by which to resolve these per- 
plexities: "Any regime that is not 
strong enough to defend itself against 
its internal enemies probably could 
not be defended by us either and may 
not be worth defending aaywaf'; and 
he urges the intemationsJization of 
our aid efforts. 

In ovetview, however, thb book 
leaves one with a g^t sense of unease, 
for the author develops few convincing 
rational arguments — as opposed to a 
"gut" imperative to at least make an 
effort — ^fcir continued involvement in 
Asia, either in terms of our capacity 
to be effective in an aid role, or in the 
context of defense against a signifi- 
cant Chinese threat. He asserts that 
"we should maintain substantial mili- 
tary power in the Western Pacific in 



order to deter aggression," yet con- 
cludes that even China will "not be a 
military threat bnt a more subtle one 
... of incitement to subversion, and 
of support to insurgency." Yet by 
Reisdiauei's own anatyas, it is the in- 
appropriateness (rf our oveiwhdming 
military response to a "national" po- 
litical conflict in Vietnam that is the 
root of our present dilemma. Does 
this advice not set us up for future 
Vietnams? 

In sum. Beyond Vietnam suggests 
that the frustrations and puzzkments 
America faces at this hour are but 
part of the larger map of political and 
social change in the underdeveloped 
countries of Asia; and that given any 
likely outcome of this piesent coo- 
flict, Americans are certain to fact 
political choices of abstention or inter- 
\ ention in underdeveloped areas where 
the risks and costs are as great as those 
we bear today. Professor Reischauer 
has made an important contribution 
to our public debate by spelling out 
the dimensions of this political en- 
vironment and the paradoxes the 
United States faces, even if his analy- 
sis of the necessity or the capacity for 
effective American involvement in this 
part of Ae world is less than oaor 
vindng. 

Richard H. Solomon is an assistant 
profassor of political sehaom and a 
immbar of thm Cantar for ChfatM* 
SfveliM at fb« UnhrotOY of MMgan. 
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While Edwin Reischauer begins his 
remarkable analysis by indicating that 
"this is not a book about Vietnam," 
it is only on that country that I shall 
follow him here, and only on points 
or formulations with which I disagree. 
To them (designated by "R") I shall 
present alternatives ("A"), without 
being able to show in these pages why 
evidence seems to me, on baluice, to 
support tlie latter. Like Reischauer, "I 
put forward these . . . views . . . with 
some diffidence, because I am not an 
expert either on Vietnam or on mili- 
tary matters" (pages 18-19). 

R: It "seems highly fnobable" to 
Reischauer that a Vietnam in which 



the Communist Party had consoli- 
dated the control it had won in the 
summer of 1945 (rather than, first, 
losing much of it) would have de- 
veloped a "rdation to China not un- 
like that of Tito's Yugoslavia towards 
the Soviet Union"; also because "Ho, 
like Tito, had had ccndial relations 
with us" (page 30). 

A: Mr. Rdschauer's alternative his- 
tory seems highly probable to me, too. 
But the particular factor quoted last 
— whatever "cordial" here means — ap- 
pears to me unrelated both to the con- 
jectured course of events in Asia and 
to the actual development in Europe. 

R: A Vietnam under Communist 
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control from 1945 on would have been 
"paying lip ser\'ice" to China (page 
31). 

A: E\en that is not too probable. 
Tliere is no traditional dogma in Asian 
communism affirming the Chinese 
Party's superiorit}-; and the Vietnamese 
Party probably feels its record — in- 
cluding a seizure of power in its en- 
tire country at a moment when the 
Chinese still seemed far from that 
level of success — to be at least as im- 
pressive as that of its Northern neigh- 
bor against whom no foreigner has 
intervened since 1945. 

R: In 1945 Ho "apparently" ex- 
pected our continued "friendship" 
(page 30). 

A: Ho does not seriously conceive 
of "friendship" with the leading state 
of the non "socialist" world. No evi- 
dence is available which would allow 
us to guess what Ho at the end of 
World War II expected the course of 
his relations with Washington to be. 
He had more to "hope" for in eco- 
nomic aid from us than from China 
(ibid). Our capacity for aid was larger, 
but what about our intention, actual 
or predicted by Ho? 

R: "Tlie United States . . . gave no 
indication at Geneva [in 1954] that 
it would oppose the elections [sched- 
uled for 1956 to decide on the unifica- 
tion of Vietnam]" (page 24). 

A: It was hard to believe, and was 
little believed, that the United States 
would do anything but "oppose" them 
if a date were ever set: the majority of 
the voters (in the North) would have 
been under totalitarian control. Tliat 
such elections "would throw the South 
into the hands of the Vietminh" was 
not an "assumption" (page 25), but 
a certainty. To say that "our greatest 
and most obvious blunder was not to 
"support the Geneva agreements" in 
this regard (page 31) is to assert it to 
be a grave mistake not to vindicate the 
totalitarian practice of elections by 
American "support." 

R: The leadership of the Vietna- 
mese Communist Party, ruling the 
North from the summer of 1954 on, 
was "outraged" by the "flouting" of 
the Geneva agreements with regard to 
elections (page 26). 

A: The moment any such leader 
sensed in himself any attachment to 
pacta sunt servanda, or any depth of 
outrage about anything an enemy 
does, he would feel shattered about 



his own "degeneration." The leaders 
in question did not expect Diem, or 
anybody else attempting to rule from 
Saigon, to aspire to ceremonial suicide 
by pressing for elections, about which 
they themselves were, to borrow Mr. 
Reischauer's words about these years, 
"curiously passive" (pages 26-27). 

R: A consequence of our "under- 
wTiting . . . [Diem's] refusal to go 
through with the unification of Viet- 
nam" was that the Part)''s (I shall use 
this word to designate the Vietnamese 
Communist Party) "animosity towards 
us increased" (page 31, my emphasis). 

A: Our support of Diem's refusal 
to transfer the South to the Party's 
domain by the election mentioned in 
the Geneva agreements increased the 
Party's expectation of a conflict with 
us. 

R: One component of the Southern 
rebellion in the later fifties was "or- 
ganized" activity by "Southern Viet- 
minh" (page 27). 

A: The dominant contribution to 
the insurgents' organization was and 
is furnished by the Party, which main- 
tains much centralization despite the 
country's division, and whose leader- 
ship is "Northern" mainly in the sense 



that national headquarters are in the 
North where the Party rules. Much of 
the "organized" activity by "Southern 
Vietminh" in the later fifties is likely 
to have been in conformity with policy 
set by the Central Committee of the 
all-national Party. 

R: The return to the South of 
Southern Vietminh who had gone 
North after the Geneva agreements 
began after the announcement, in late 
1960, that a "National Liberation 
Front" had been founded in the South 
(page 27). 

A: It began before. 

THE TWO REGIMES 

R: After the Party's conquest of 
power in the North its policies pro- 
duced "agrarian unrest" (page 27). 

A: At that time the Party destroyed 
— fully, in an economic sense, and to 
a considerable extent, in a physical 
sense — the well-to-do farmers, with a 
severity at least equaling, say, the 
"liquidation of the Kulaks as a class" 
in the Soviet Union of the late twen- 
ties. 

R: In May 1963 a "serious" Bud- 
dhist "uprising" broke out in the 
South, and in the spring of 1966 a 
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"krge scale" "uprising" (pages 27-28). 

A: These weie less than what is 
ordinarily meant by an nptising. 

R; Diem's suppression of Vietminh 
remnant and of "all open opponents" 
was "ruthless"; it made "something of 
a police state" of the South (page 26). 

A: If these (proper) words be chosen 
to describe Diem's conduct, other 
terms should perhaps be selected to 
designate the higher level of threats 
raised and damage inflicted by the 
Party, before and after conquest of 
power; and I have missed in Mr. 
Reischauer's account a sentence which 
wonid be a fnll counterpart to the one 
quoted. When he speaks of the Party's 
"dictatorial, oppressive" rule in the 
North (page 29), the reader little in- 
formed about Vietnam may gain the 
impression that in the author's view 
North and South arc coercing their 
citizens to about the same degree. 
Indeed, Mr. Reischauer follows his 
conjecture that a Vietnam under the 
Party's control since 1945 "would 
probably not have been something we 
wcHild have iq>|»oved of" with the re- 
minder that "we have not found much 
we could approve of' in Ac South 
either (page 29). 

VIETNAMESE BALANCE OF POWER 

R: "People usually discuss what 
Hanoi or Washington might be virill- 
ing to concede and what pressures 
Pddng and Moscow may bring." How- 
ever, "the problem lies with the two 
. . . protagonists in the war: the sup- 
porters of Saigon and . . . the Na- 
tional Liberation Front"; on the one 
side the Vietcong, and on the other 
"the South \'ictnamcsc military estab- 
hshment and a congeries of quarreling 
religions bodies and political factions," 
which are, however, "held together . . . 
by a determination not to fall under 
Communist rule" (page 8). 

A: On the one side there is the 
Party, in power in (tie North; in the 
South, presenting itself and operating 
largely through its front, the Front. 

In the congeries on the other side, 
the resolve to fight each other seems 
to surpass whatever "determination" 
there is to contribute to the preven- 
tion of the Party's conquest of power 
in the South. Vietnam is fhe only 
country in the world which remained 
non-Communist after 1945 solely to 
tiie extent to which the &tea.teaei or 
actual presence of foreign soldiers suf- 
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ficed for this purpose. As Reischauer 
himself puts it in another context, 
"an along . . . probably the only . . . 

alternative to what has hapj>ened . . . 
was to allow Ho ... to take over the 
whole of Vietnam" (page 28). 

TERMINATION THROUGH 
NEGOTIATION? 

R: The bombing of the North 
"may so build up" the "hatred and 
distrust" of "fhe Norfe Vietnamese" 
toward the United States that it "in- 
creases their determination to go on 
fighting," reduces their "willingness to 
negotiate" (page 6). 

A* The particubr Norfli Vietna- 
mese who, under whatever influence 
from the people at large, make the 
decision to negotiate or not, are the 
leaders of the Party. They are apt to 
view it as a grievous mistake — as many 
other less austere politicians also do — 
not to entertain extreme distrust of 
enemies at all times, and as a sacred 
obligation to transform hatred of the 
enemy into conduct which will reduce 
as much as feasible losses at his hand, 
enhance as much as possible advance 
at his expense. Of course, they do 
not always succeed in disciplining 
emotions, but the record shows that 
they are apt to be as brutal toward 
their own souls as against enemies. 

R: One policy is to "go on fighting 
on somewhat the present terms, in the 
hope that in time we could bring 
about a deescalation . . . and . . . per- 
suade the Vietcong and Hanoi to seek 
a settlement. . ." (page 9). 

A; While it is possible to indicate 
conditions in which the leadership of 
the Party might decide to deescalate, 
it is harder to imagine situations in 
which they would prefer explicit self- 
limitation to temporary reduction in 
activity — unless they came to believe 
that the former would decisively weak- 
en Saigon (in which case it might not 
be acceptable to us) or furnish a pre- 
text for an American withdrawal. But 
the acquisition of such insight by the 
Party's leaders is obstructed by their 
horror of yielding beyond present 
necessit}-, as well as by their certainty 
that only pressure works. 

R; "I wonder if any sort of agree- 
ment will ever be reached until one 
side or the other recognizes that it 
faces eventual defeat" (page 8). 
A: Particularly then each side may 



prefer unadmitted (where feasible) or 
properly embellished withdrawal to 
formal renunciation, or (for us) the 
apjjcarance of "peace with honor" 
soon to be followed by utter failure. 

R: After the American elections of 
1968, the Party may be "more in- 
clined" toward a negotiated peace if 
it is given, in the South, a "tolerable" 
alternative to an "apparently endless" 
war (page 18). 

A: With dedication, courage, and 
skill, the Party has been fighting for 
more than 20 vcars; there were inter- 
ruptions, to be sure, but whOe they 
lasted, the Party looked toward tiie 
resumption of the struggle. Though 
the trend has been in its favor, there 
have been lengthy phases of stagnation 
and regression; the leaders apect 
them to recur, and have not ceased 
molding themselves and the cadres to 
be tenacious in stalemate and adver- 
sity. 

At least until the early seventies, 
therefore, the Party is more apt to de- 
cide in favor of lying low in the South 
— ^as it did from the middle to the 
later fifties — ^than to recomrert itself 
so as to operate in an alien legality, 
supposing Saigon were to ofier it a 
genuine chance of that kind. 

ESCALATION 

R: Attacking on the ground in the 
North "would probably only mean 
. . . Qat we would have two guerrilla 
wars on our hands. . ." (page 10). 

A: Worse. Even if we succeeded, 
with a much enlarged investment cost, 
in depleting our opponent's armed 
forces in b^ parts of the country, 
indoced him to disperse into small 
units and to avoid encounters with us 
— ^if we were as successful as the 
French in Algeria, 1959-61 — the 
maintenance cost of this result would 
probably include a protracted contina- 
ation of our massive military presence. 
This kind of forecast made de GooUe, 
in late 1960, decide upon "disengage- 
ment" from Algeria. 

WITHDRAWAL 

R: The "counterstrategy" of build- 
ing a "more tenable defense" (against 
the expansion of the zone where 
Communists rule in Asia) in "sounder 
terrain," such as TTiailand, would 
mean "tlie further spread of American 
mOitaiy power into areas where (he 
Vietnam war had just shown that our 
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type of military power was ... in- 
effective" (page 13). 

A: The withdrawal would have 
been caused not by what Vietnam 
and, say, Thailand have in common — 
being in Southeast Asia — but rather by 
what has made a difference between 
them for more than three decades: 
the Vietnamese Party's performance 
— the level of political and military 
energy generated by it per capita of 
cadres and country — is among the 
highest in the world; that of the Thai 
Party, insignificant. On the other 
hand, those opposed to the Party in 
Bangkok have been less feeble, and 
less prone to consume their forces in 
struggles among themselves than has 
been the case in Saigon. 

R; Withdrawing from Vietnam 
would be "welching" on a commit- 
ment. 

A: Yes, as to the texts of assurances 
given. No, with regard to a rarely 
stressed, but hardly hidden, condition 
never clearly renounced by Washing- 
ton: the enterprise of preventing the 
Party's conquest of power by arms in 
a country should be a genuinely com- 
mon enterprise of its anticommunists 
and their foreign allies. That the in- 
ternal resistance against the Party 
might be and might remain feeble was 
hardly envisaged in the American 
mainstream until recently. That is the 
case of Vietnam, familiar today, but 
unexpected by those who initiated and 
enlarged American intervention be- 
tween the mid-fifties and the mid- 
sixties. Imagine a weird world: a tem- 
porarily cohesive, impressively large, 
reasonably dedicated, and moderately 
efficient Freedom Front, capital Hue, 
utilizing much of its human and ma- 
terial resources in its civil war — and 
insisting on our doing the rest, urging 
us to destroy what must be, as, to a 
noticeable extent, the occupied Euro- 
peans did a quarter of a century ago — 
that is the "doctrine" of "containment" 
applied to Vietnam. At no point has 
it been resolved, at any level in the 
United States, that we assume hence- 
forth the obligation to endeavor, by our 
own force, stopping the Communist 
Party in a country where the balance 
of the will and skill to believe and 
persuade, to coerce and suffer, to kill 
and die, is decisively in its favor. 

Nathan Leites is a professor of po- 

lifical science at the University of 

Chicago. 



CHEMICAL ABSTRACTS SERVICE 
ANNUAL REPORT TO NSF 

EL/GENE GARFIELD 

In the Spring of 1965, the National 
Science Foundation (NSF), acting as 
coordinator for several government 
agencies, signed a contract with the 
American Chemical Society (ACS) to 
develop and test a registry file of 
chemical compounds and to conduct 
selected research and development on 
chemical data handling. Tlie Chemi- 
cal Society has now reported on the 
first year of what originally was to be 
a two-year program costing the taxpay- 
ers over $2 million. Already it appears 
that consideration is being given to es- 
calating the project in duration and 
size at a cost of $20 million. 

Whether or not the government 
continues to fund this project is of 
vital concern to the entire scientific 
community — not just to the relatively 
small number of industrial and gov- 
ernment chemical organizations who 
will make the greatest use of this sys- 
tem when and if it comes into opera- 
tion. 

The project and the report should 
raise a broad range of questions — po- 
litical, scientific, and economic — for 
serious consideration by the scientific 
community and the public at large. 

When the federal government sub- 
sidizes a new scientific information 
activity, the scientific and lay com- 
munities should be alert because gov- 
ernment subsidies are always accom- 
panied by government controls. The 
degree of control which the govern- 
ment chooses to exercise at any par- 
ticular moment may be unpredictable 
but recent history is replete with in- 
stances of ill-advised and even silly 
restrictions placed on the free flow of 
scientific information in the name of 
national security. 

If, however, the government claims 
that it does not intend to control, but 
merely to support, an information pro- 
gram, the citizen may rightly ask by 
what authority it grants a particular 
private organization a virtual monop- 
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AVAILABLE FROM: Verlae Chemie 
GmBH. Weinheim-Bergstrasse, West 
Germany or through leading American 
book dealers. For information write: 
D. R. Stein, 7 Woodland Avenue, 
Larchmont, N.Y.I 0538. A new booklet 
and price list describing the Gmelin 
Handbook Series are available on 
request. 



1 968 Bulletin of the Atomic Scientists 43 



Cc 



oly on a vital source of information. 
This criticism was anticipated in in- 
ttagovernmental discussions which 
jmoeded the award of this contract to 
tbe American Chemical Society. That 
the particular private organization 
happens to be a professional society 
witii a tax-free status, will not and 
should not pacify congressional critics, 
since the ACS, hke other professional 
sodetMS, is designed to further tiie 
self-interest of its members rather 
than that of the American taxpayer. 
Indeed, it properly be asked why 
the government should subsidize the 
activities of a wealthy professional 
special-interest group when that group 
discriminates against public libraries 
and other "non-members" tiirough 
different prices charged for its publi- 
cations and services. 

Why was this large contract award- 
ed witiiout conducting a simple and 
inexpensive mailcet survey to deter- 
mine who needs the "product" and 
what they would be willing to pay for 
it? Whenever the diemical notation 
systems are discussed at scientific 
meetings most chemists appear unin- 
terested. Yet, the same small clique of 
notation enthusiasts shows up — repre- 
senting industry, government, and 
documentalists — with perhaps only a 
dozen or so persons seriously in- 
volved. This does not mean Hiat tiie 
benefits of a chemical registry and 
structure searching system will not ul- 
timately benefit thousands of chemists 
throughout the world, in the same way 
that mankind may benefit from a hun- 
dred million dollar particle accelerator 
even though only a few may use it. It 
is ratiier a question of national priori- 
ties. 

Criticism also comes from private 
entrepreneun in the growing informa- 
tion industry. Such critics ask why 
government agencies completely by- 
passed established government proce- 
dures in the procurement of this 
multi-million dollar "research" pro- 
gram. The question is made even 
more pertinent by the fact that the 
program is more development than 
research since the answers to many of 
the "questions" spelled out in such 
detail in this report were available 
years ago from studies of the files of 
the Chemical-Biological Coordination 
Center. 

The project shows no respect for 
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well-established statistical sampling 
techniques. Apparently the project 
managers feel that the only «a}' to 
test their system is to build it first and 
try it later. Having planned on (ht 
encoding of 200,000 chemical com- 
pounds, the project has done closer to 
800,000 and appean to be headed, in 
the ahead)' signed follow-up contract, 
toward at least doubling that figure. 
Where does one stop before deciding 
the system works? The elemental 
composition of chemical compounds 
has not changed much since the 
CBCC analyzed them, and the CBCC 
frequency distributions are particular- 
ly pertinent since Chemical Abstracts 
(C.A.) plans to go back and pick up 
several million old compoands. 

A number of small developmental 
studies have been conducted which 
seem useful, such as comparing mag- 
netic tape typewriters to key punch 
machines and typewriters for tfie in- 
put of information on chemical struc- 
tures to a computer. But no one at 
CA. seems to have asked why one 
should spend from one to two dollars 
per compound to get a structure into 
the file when it could be done at low- 
er cost using the already tested Wis- 
wessCT notation system or a similar 
system. If one has to draw a structural 
diagram in order to "encode," then 
this will be die same in either system. 
But this requirement happens to be 
built into the C.A. system because the 
abstractors have converted diagrams 
reported by authors into nomencla- 
ture. If the encoding were done di- 
rectly from the original documents or 
from similar sources containing the 
structural diagrams, it would be ab- 
surd to expect to use character readers 
in the near future. If one has the 
structure or a systematic name, then 
presumably algorithms exist or can be 
created which would convert system- 
atic notations to connection tables or 
any other atom-by-atom connection 
one needs or desires. C.A. is almost 
obsessed witli the objective of produc- 
ing these connection tables as a by- 
product of a structure drawing opera- 
tion. All this seems irrational if Chem- 
ical Abstracts is to be the source of 
the information. 

The fact is that structural diagrams 
or their equivalents must exist in the 
original documents that will be re- 
trieved in the registry system. There- 



fore, much of the activity described 
in this report is in a vicious circle. 
Given the structural diagram, it ap- 
pears to be economical, according to 
notation enthusiasts, to create a line 
notation. If the diagram is not given, 
then a name must be given; else where 
is the compound reported? Given the 
chemical name, one could also create 
algorithms for converting nomencla- 
ture to whatever canonical forms one 
desires. Tliat the present report skirts 
these fundamental issues derives from 
the political nature of the controversy 
that has raged between the CA. 
Dyson-Intemational Union of Pure 
and Applied Chemistry' enthusiasts 
and the Wiswesser enthusiasts. The 
situation would seem less political if 
the National Science Foundation or 
the Office of Science and Technology 
simultaneously had supported studies 
by both camps but, given the blessing 
of a National Academy of Sciences ad 
hoc committee that C.A. is the logical 
organization to "do" chemical nota- 
tion things, accompanied by a govern- 
ment obsession to centralize all chemi- 
cal information activities somewhere, 
the result was inevitable — a unilateral 
approach whidi is subject to many se- 
rious scientific and political objections. 

Finally, the free dissemination of 
scientific information is ahready in 
jeopardy through the structure of this 
C.A. project. An important appendix 
discusses the means by which C.A. 
intends to retain the confidential na- 
ture of data included in its files. In 
addition to data on compounds re- 
ported in Chemical Absfr^icfs itself, 
data from such government agencies 
as the National Cancer Institute and, 
one presumes, also the chemical- 
biological warfare branch of the Army, 
among others, will be tied into this 
system, but the compounds will not 
be accessible to those who do not have 
a rigjht to such information. In brief, 
the premises of OA, will now contain 
information which will be rated as 
"confidential," and one wonders when 
security guards and clearance proce- 
dures win be instituted in the new 
$8 million C.A. edifice at Columbus, 
Ohio, for Chemical Society members 
and "non-members" alike. 

CiC0«n« Garfield is president of the 
Inttifufe lor Scientific Irtformathn, 
Philadelphia, Peitnsylvania. 
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Dr. Basalla teaches )he history of 
science at the University of Texas, 
Austin. 

Science emerged at the end of World 
M'ar II as a new but widely recognized 
force in American life. Even in that 
pre-Sputnik era some educators and 
scientists, aware of the national im- 
portance of science and dissatisfied 
with its teaching on a high school 
level, were laving plans for a long- 
delayed reform of secondary school sci- 
ence. Tlien, in October 1957, the So- 
viet Union formally opened the sjxice 
age, bringing new and powerful sup- 
port to the reformers of American 
science education. 

The first of the major reform pro- 
grams was undertaken in the spring 
of 1956 at the Massachusetts Institute 
of Technology by the phvsicists and 
science teachers who formed the 
Physical Science Study Committee 
(PSSC). Reacting against the tra- 
ditional physics courses, which stressed 
rote learning and practical application, 
the reformers organized their course 
around the basic concepts of modem 
physics. Tlie PSSC course was care- 
fully designed to stimulate the stu- 
dent's interest in physics by presenting 
it as a "continuing process by which 
men seek to understand the nature of 
the physical world." 

Shortly after work began on PSSC 
physics, the Chemical Bond Approach 
(CBA) Project initiated a revision of 
the teaching of chemistry in the sec- 
ondary schools. Early in 1960 the 
Chemical Education Materials 
(CHEM) Study group further en- 



larged the reform movement by the 
addition of its program — stressing the 
experimental side of chemistry — to 
the new high school science curricula. 

The task of reforming secondary 
school biology dates back to January 
1959 when the American Institute of 
Biological Sciences created the Bio- 
logical Curriculum Study Commit- 
tee (BSCS). Acknowledging the di- 
versity inherent in the biological sci- 
ences, BSCS gave high school teachers 
the choice of three approaches to bi- 
ology in its revised curriculum. Tlie 
"blue" version of the new textbook 
took molecular biology as its theme, 
the "yellow," cellular biology, and 
the "green," ecology. 

In the teaching of physics, chemis- 
tr\', or biology, reforms followed a simi- 
lar pattern. New curricula were created 
by teams of scientists, educators, and 
technicians who worked to incorporate 
recent developments in the sciences 
into a unified course built around 
fundamental themes or viewpoints. 
New textbooks, most of them col- 
laborative efforts, were released only 
after they had been extensively tested 
in selected classrooms across the coun- 
try. Old experiments were discarded 
and new ones created to insure maxi- 
mum student participation and com- 
prehension. Traditional laboratory ap- 
paratus was replaced by simpler pieces 
designed to reveal, not conceal, their 
mode of operation. Visual aids — in- 
cluding films, slides, models, and 
charts — were integrated with other 
methods. Institutes and meetings were 
held to instruct teachers concerning 
proper use of the new material. The 



net effect was to make high school sci- 
ence meaningful and exciting for many 
students. 

The era of reform has not ended; 
the creators of science curricula are 
not satisfied that they have produced 
the ideal course in any single field of 
science. The current work of the re- 
formers can be seen in the recent Re- 
port of the International Clearing- 
house on Science and Mathematics 
Curricular De\'eIopments (Ed., J. D. 
Lockard, AAAS and University of 
Maryland, 1967). Here are found 
over 80 projects covering kindergarten 
to grade 12 and including a major ef- 
fort to revamp high school physics: 
Harvard's Project Physics. Since we 
are in the midst of a continuing revo- 
lution it might serve a useful purpose 
to examine critically dominant trends 
in the field and offer an alternative 
basis for teaching high school science. 

THE NATURE OF SCIENCE 

Despite the revolutionary character 
of the new science curricula, they 
share a common weakness with their 
older counterparts: concentration on 
the end-product of science. The ulti- 
mate concern is with content, not 
process; with scientific knowledge re- 
lating to the physical universe and not 
with the revelation of the nature of 
the scientific enterprise to young stu- 
dents. In all the new textbooks there 
is a short, introductory section de- 
voted to a discussion of scientific in- 
quir)'; but few, if any, of the works 
extend this discussion throughout the 
volume to make it a consistent and 
fundamental thread in the fabric of 
the course. In every case, the enlight- 
ened textbook authors are more inter- 
ested in moving on to new scientific 
topics, reorganizing older materials, 
and devising new and ingenious ex- 
periments and apparatus. Therefore, 
students exposed to new science cur- 
ricula learn very little about the nature 
of scientific inquiry. They never learn, 
to quote a distinguished educator, 
Joseph J. Schwab of the University of 
Chicago, that science is more than a 
"rhetoric of conclusions," that it is 
". . . a mode of investigation which 
rests on conceptual innovation, pro- 
ceeds through uncertainty and failure, 
and eventuates in knowledge which is 
contingent, dubitable, and hard to 
come by" (The Teaching of Science 
as Enquiry, Harvard University, 1962). 
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"Uncertainty in Science" is a topic 
covered in the opening chapter of the 
CHEM Study textbook, but it is not 
the unccrtnintv tliat Schwab had in 
mind. It is rather the lack of certainty 
in measurement, and the topic devel- 
oped in the text is the importance of 
significant figures. No one would dis- 
pute the authors' wisdom in emphasiz- 
ing the necessary error in measuiement 
for introductory students of chemistry. 
Still, it is diseonecrting to find in bold- 
face type the sentence: "Every scien- 
tific statement involves some uncer- 
tainty," followed immediately by a 
reminder that this uncertainty is best 
indicated by the symbolzt. Surely here 
would have been a natural place to 
expand the topic to include some re- 
marks on the provisional nature of 
scientific knowledge, its inherent 
strengths and weaknesses. TTie failure 
to do so can be attributed to the view- 
point of too many science educators; 
for them, the uncertainty of scientific 
knowledge is to be related exclusively 
to matters diat can be handled in a 
routine fashion. Tlie image nf science 
as a rcvcaler of ultimate truths is thus 
maintained. 

THE NATURE OF TECHNOLOGY 

Not only do the new curricula fail 
to clarify the nature of science for the 
students; they also fail to discuss the 
nature of technology and its relation- 
ship to science. Technology is associ- 
ated with engineering and practical 
application, two fields that run counter 
to the general philosophy of the re- 
formed science programs. Revolting 
against the older courses in which 
physics students studied the operations 
of doorbells and refrigerators while 
biology students received elementary 
lessons in disease prevention and nu- 
trition, the reformers embraced the 
theoretical, the "pure" side of science. 
A balance is not to be achieved by 
returning to the illustration of scien- 
tific principles through the workings 
of household appliances but there 
should be a place in the new curricula 
for the serious study of technology, ap- 
plied science, research and develop- 
ment, and associated topics. We can 
surely expect that a student in the 
twentieth century should be taught 
the significance of technology: its 
emergence with mankind, its relatively 
recent interaction with science, and iis 
transfoimation of tiie economic lives 
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of a large majority of the world's 
peoples. 

SOCIAL IMPACT OF SCIENCE 
AND TECHNOLOGY 

The reformers of secondary school 
science scarcely interested in the stu- 
dent's exploration of the nature of 
science and tcclmologv-, arc c\cn less 
concerned that he study the great im- 
pact science and technology have had 
upon society. Science and technology 
created modem society, radically trans- 
formed it within a short time, and now 
threaten to annihilate man — or at least 
poison his environment and disrupt 
social intercourse — if thcv are not 
properly channeled. Yet students of 
high school science learn virtually 
nothing about social consequences of 
modern science and technology. In 
I96I, the National Science Teachers 
Association issued a report. Planning 
for Excellence in High School Science, 
st.Tting: "As a result of science educa- 
tion, students should recognize and ac- 
cept their place in a society which is 
largely scientific in character." After 
six years, little has been done to de- 
velop this suggestion. 

TTie predominant roles played by 
die physical sciences in shaping new 
science courses have resulted in neg- 
lect of the social sciences and per- 
petuation of the invidious distinction 
between "hard," laboratory sciences 
and "soft," social sciences. This is es- 
peciallv unfortunate at a time when 
we need the help of the social scien- 
tists in understanding and solving the 
social problems generated by scientific 
and technological ad\ances. 

At an early age the student comes 
to identify scientific activity with 
laboratory experimentation. It is then 
that he lays the basis for a life-long 
prejudice against the non-experimental 
social sciences. The discussion of scien- 
tific activi^ he is likely to encounter 
in his science textbooks does nothing 
to dispel this prejudice. Tlie CBA Proj- 
ect volume, for example, bypasses the 
complexities of the question "What is 
science?" bv defining science as the 
work carried on by Lord Rutherford! 
Such a definition not only stifles a po- 
tentially reveaUng philosophical dis- 
cussion on the nature of scientific in- 
vestigation but it places the social 
sciences outside the domain of legiti- 
mate science. The textbook's authors 
might just as well have included 



Rutherford's own answer to that ques- 
tion: Science is physics, everything 
else is postage stamp collecting. 

FAILURES OF THE SCIENCE 

cuaucuLA 

Tlie major failures of the new sci- 
ence curricula have been noted here: 
failure to lead students to compre- 
hend the nature of science and tech- 
nology; failure to give serious consider- 
ation to the social effects of science 
and technology; and failure to include 
unambiguously the social sciences 
within the limits of scientific activity. 
One could argue that these failures 
should be corrected in order to insure 
the full intellectual development of 
the students. Instead, I will propose 
other, practical, reasons why these ilh 
adequacies must be remedied. 

Tlie students in the secondary 
school science counes of today will 
be the voting American citizens of die 
future. Yet the new courses are not 
preparing our youth to recognize and 
to assess critically those social and 
political issues having major scientific 
and technological components. The 
programs have failed precisely in the 
areas that are crucial for a broad and 
intelligent understanding of science 
and tcchnologi.' within a social context. 
They are failing, therefore, to edu- 
cate the .\mcrican people regarding 
the reaUties and problems of modem 
society. 

THE ISSUES DEFINED 

Sixty million Americans in 3,000 

cities and towns drink fluoridated 
w ater, \ et there are some large cities — 
Boston, Los Angeles, San Antonio — 
where voters have rejected the use of 
fluorides in the public water systems 
and still other municipalities where 
fluoridation is a persistently contro- 
versial issue. Each time fluoridation is 
placed on the ballot the pro- and anti- 
fluoridationists begin their battle. More 
often than not, victory is achieved by 
means of mass persuasion and dema- 
gogic tactics. Radical rightists and re- 
ligious cultists fight fluoridation widi a 
stable of "scientific experts" and ad- 
verse testimony, while the pro-fluorida- 
tionists are not above resorting to ad- 
vertising campaigns that forgo rational 
arguments, display the credentials of 
their own group of expert supporters, 
and urge the citizen to vote for fluori- 
dation, without discussion or under- 
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standing, because it is a gift of modem 

science. 

In this case, the perplexed voter is 

not likely to have had much help from 
his high school biolog)' course, even if 
it was of the BSCS variety. What he 
needs in order to make an intelligent 
choice is not more biological knowl- 
edge but a better comprehension of 
the nature of science and its social en- 
vironment The voter should have 
studied the provisional nature of scien- 
tific knowledge and its limitations; he 
should have learned to recognize vbit 
constitutes authority in a scientific 
discussion and to realize that scien- 
tific expertise does not necessarily 
qualify one to be an unbiased judge 
on social and political issues; and he 
should have been taught what kind 
of social beha\ior accompanies the 
presentation of technical matter be- 
fore the voting public. 

The fluoridation problem is closely 
related to the issue of smoking and 
cancer. Both of them ultimately rely 
upon statistical evidence and hence 
raise fundamental questions concern- 
ing the propriety of using stdtistics in 
place of experiments as the basis of a 
scientific theory. The 1964 report of 
the Surgeon General's Advisory Com- 
mittee on Smoking and Health failed 
to spur the enactment of regulatory 
legislation because it unwittingly 
opened a debate on the nature of 
science that overshadowed the report's 
substance and conclusions. Congress- 
men, along with their constituents, 
were not satisfied witfi the advisory 
committee's contention that there 
was a statistical association between 
smoking and cancer. The laymen had 
been led to believe that scientific 
theories were properly constructed of 
immutable causal Unks, determined by 
laboratory experimentation, and not 
built on the shifting sands of statistics. 
Since thcv were not told that smoking 
caused cancer they concluded that 
more research, not more legislation, 
was in order. (Sanford A. LakoS, ed.. 
Knowledge and Power, Free Press, 
1966.) llie solution of many other 
public health and social problems that 
rest upon statistical relationships will 
be jeopardized by this misapprehen- 
sion unless we are able to educate the 
pubhc to a more sophisticated under- 
standing of the nature of scientific 
activity. 

The medical effects of polluted air 



are established on a statistical basis 
and therefore any discussion of air 
pollution will likdy end in the con- 
fusion noted above. Polluted air, how- 
ever, is part of the larger problem of 
environmental pollution and we are 
slowly realizing that pollution is the 
price we must pay for the benefits of 
an industrial ci\'ilization. Given this 
situation, citizens should be educated to 
weig^ intelligently the advantages and 
disadvantages of our expanding tech- 
nologies and to determine what level 
of pollution they are willing to toler- 
ate. This social decision requires that 
the individual have some insight into 
the nature of technology' and an ap- 
preciation of the complex relationship 
between technological advance and 
the growth of the economy. 

UNDERSTANDING SPACE GOALS 

With the completion of the Apol- 
lo moon project in the seventies 
the American people will be called 
upon to reassess the nation's space 
goals. We are certainly not preparing 
our youth for that challenge, ^^^^at is 
needed is a citizenry sufficiently aware 
of the nature of scientific and tech- 
nological activity so that they will not 
lend their support to spectacular, and 
costly, engineering \cntures on the 
mistaken assumption that basic scien- 
tific research is being advanced. If na- 
tional prestige or militar)' necessity 
dictates the need for planetary ex- 
ploration then the American people 
should be discriminating enough to 
realize, once again, that purposes other 
than science are being scned. Finally, 
they should be in a position to evalu- 
ate the daim that space technology 
makes substantial and immediate con- 



tributions to our economic weD being 
and then act accordingly. 

The reformed science curricula of- 
fer little that is useful in the area of 
"space education" and the Nasa-sup- 
ported educational program— Jntro- 
dudng Children to Space: The Lin- 
coln Plan (GPO, 1966)— is unsuitable 
as preparation for an unbiased review 
of our space activities. At five years 
the Nasa -educated child is reciting 
from a chart inscribed: 

I want to go to the moon: 

1. To explore 

2. To see craters 

3. To live there 

By seven he is dramatizing the launch- 
ing of Telstar (language arts), draw- 
ing pictures of space vehicles (art), 
and checking the health of the class 
to see if his schoolmates could be- 
come astronauts (health). At maturity 
level 11 he is building models of rock- 
ets, writing the diary of a space pilot 
as well as t1ic history of the Boeing 
Company, geographically locating sat- 
ellite tracking stations, and, after sev- 
en ^cars of indoctrination, "debating 
the wisdom of spending so much 
money on space research." 

This list of major social and po- 
litical issues with scientific and tech- 
nological components could be ex- 
panded to include: automobOe safety; 
drug control — ^from manufacture to 
use: urban affairs; pesticides; and dis- 
armament — political and technical 
factors are intertwined here. None of 
these issues can be met intelligently 
by a public that is educated largely 
with scientific facts, ignorant of mod- 
ern technology, and prejudiced against 
the social sciences. We caimol: make 
science policy experts of our high 



RESISTANCE TO CHANGE 

"In many coun/r/es university fradilionalism and organizational rigidity are so strong 
as to make if difficult for their insiitulions to change in such a way as to accept the 
ever greater proportion of f he population deserving higher education and to provide 
them with the varMy and appropriatmau of instruction that this expansion will de- 
mand. The universities, through their contributions to knowledge, have been the main 
source from which innovation has sprung, not only in technology, but in a deep 
social sense, yet in many countries the universities as organisms seem to be more 
teustant to change than almost any other part of the social hamework." 
—Alexander King, Director for Scientific Affairs, Organization for Economic Cooper- 
ation and Development, Paris, France; Presented to the Commitlee on Science and 
Astronautics, January 24, 1968 
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school students but we can at least 
train them to take a more critical at- 
titude toward Hie scientific enterprise 

and to understand that science and 
technology have social lamifications. 
Science education is too important to 
be left in the hands of scientists and 
teachers who hold a narrow view of 
science and are not concemed witli ib 
social implications. 

REMEDIES 

The inadequacies of current science 
curricula can be partially remedied by 
implementing the following program. 

First, it is important that science 
educators recognize the failures out- 
lined here. Virtually all of the new 
science curricula contain policy state- 
ments about the importance of seeing 
science as an open-ended process of 
discovery, and not as a closed system 
of truths, but the significance ot this 
is lost as tlie course proceeds and 
greater emphasis is placed on the 
accumulation of factual matter. Simi- 
larly, one can find statements about 
science and its impact on the modem 
world. It has become customary to 
write about the terror and power of 
nuclear weapons, the wonderful pos- 
sibilities of controlled nuclear energy, 
and the grandeur of space exploration. 
These responses, however, are entirely 
inadequate to the challenges we fece; 
it is my position that the neglected 
topics be given a more prominent 
place in science courses and not rele- 
gated to brief introductory paragraphs 
in a textbook or to occasioiial outside 
reading assignments. 

Second, it will be necessary to ex- 
pand the training of science teachers 
to include the required study of the 
history, philosophy, and sociology of 
science. The hist()r\' of science is not 
to be studied in order to provide a 
chronological badcgronnd, or bio- 
graphical and anecdotal material for 
the science courses to be taught; nor 
is the philosophy of science to be ex- 
plored in search of the minutiae of 
philosophical arguments. Rather, the 
combined effect of these three disci- 
phnes should be to enlarge the teach- 
er's understanding of science, to force 
him to look beyond the limits of his 
specialty and see the wider implica- 
tions of science and technology. 

Third, science programs should be 
altered to include the neglected as- 
pects of science and technology. I am 
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not advocating that these aspects com- 
pletely dominate existing science 
courses. Rather, I believe they can be 
integrated with the subject matter of 
such courses. The atomic theory, for 
example, has long been associated with 
philosophical problems relating to the 
nature of physical reality, problems 
that have been a direct baring on oui 
conception of the scope and efEective- 
ness of scientific inquirj-. The social 
significance of this theory is of recent 
origin and better known to students 
who are vaguely aware of the potential 
dangers of nuclear energy and radia- 
tion. In this case it would be both 
natural and easy to prepare a unit on 
atomism that focuses on physics and 
chemistry but also explores tiie phflo- 
sophical background and social conse- 
quences of the atomic age. 

Moving to the biological sciences, 
we mcounter the theory of organic 
evolution. Here the philosophy etf sci- 
ence might be used to clear up a con- 
fusion that exists in the mind of the 
general public and is exploited by the 
anti-cvolutionists: Since evolution is a 
theory and not a fact why should we 
accept it over any other theory that 
purports to explain the organic world? 
Continuing in biology, the student's 
knowledge of genetics could be ex- 
panded to include an investigation of 
Lysenkoism — its causes and place in 
communist ideology and Soviet so- 
ciety — as well as the social and moral 
questions raised by recent ad\ anccs in 
molecular biology. Finally, the study 
of ecology might be joined to a full- 
scale exploration of environment pol- 
lution so that the student would learn 
that flie purely scientific and technical 
aspects of pollution are trivial when 
compared to the social, political, and 
economic ones. 

These few examples should suffice 
to show that I am not calling for a 
general education, or "science and 
Western civihzation," course for sec- 
ondary schools. It is current science 
that concerns me — its social and 
epistemological goals, and its relation- 
ship to technolog}' and the economy. 
A teacher educated to see science and 
technology in a broad scope could fully 
reveal the contemporary scientific 
scene to his students by teaching the 
integrated course I have proposed. 

Such integration has not yet oc- 
cuned despite assertions of some sci- 
ence educators and curriculum reform- 



ers to the contrary. WTiat we need is 
a revised science curriculum created 
by men who are fully aware of flie in- 
adequacies I have noted, familiar with 
the practical problems of secondary 
sdiool teaching, and witling to sub- 
ordinate their interest in the infor- 
mational content of a science course 
to the pressing demands posed by our 
industrial dv^ization. Research for 
this curriculum might very well be 
supported bv one of tlie recently cre- 
ated institutes dedicated to the study 
of technology and society, and to the 
study of science and human affairs. 

Some critics, no doubt, will ques- 
tion the appropriateness of introduc- 
ing these topics into secondary schools. 
But we cannot wait until the coD^e 
level to present this material because 
50 per cent of American high school 
students do not go on to college; if 
we wish to reach these potential vot- 
ers we must do so while they are stiO 
being educated. And, it is even debat- 
able whether a majority of those in 
higher education are ever made to 
understand the nature and social re- 
percussions of science and technology. 
But that implies an evaluation of sci- 
ence curricula in our colleges and uni- 
versities and is beyond the scope of 
this article. 

Another criticism, pertinent to the 
fliird part of my proposed program, is 
that these topics should be handled 
bv the social studies teacher because 
there is simply no room in secondary 
school physics, chemistry, and biolo- 
gy courses for new material. The re- 
sponsibilities of the science teacher 
cannot be shirked so easily. The nature 
and social impact of science should be 
taught in conjunction with the major 
elements of a science course by an 
individual trained narrowlv in a scien- 
tific specialty and broadly in the mean- 
ing of science and technology. Such an 
educational experience is \inique to 
the science teacher and only he can 
present the full face of science to his 
students. Furthermore, if it is true 
that there is now no place for new 
topics then we will be forced to add 
them at the expense of portions of 
existing science courses. After all, 
what is more important: teaching stu- 
dents a little more physics, chemistry, 
biolog}', or geology, or preparing them 
for enlightened participation in a 
world increasing^ dominated by sci- 
ence and technology? 
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SQENCE AND PUBUC POUCY MEETING AT AAAS 



The following was specially prepared 
for the Bulletin by Eugene Skolniltoff, 
who was organizer of the AAS meet- 
ings being detcribed. 

On the occasion of the annual meet- 
ingH of the American Association for 
the Advancement of Science (AAAS) 
in New York City, December 1967, a 
special series of symposia was arranged 
under the general titie of "science and 
public policy." The primary purpose 
of the scries was to bring together, for 
the first time, American university 
faoAtf engaged in academic programs 
in the field of science and public 
policy. 

The impetus for the special meet* 
ings cam^ in large measure^ bom 
Dran Don K. Price of Harvard Uni- 
versity, tlie President of the AAAS for 
1967 and one of the central figures 
in the development of die fidd in the 
United States; Dael Wolfle, Executive 
Secretar)' of the organization, who 
has been interested in the develop- 
ment of the field for many years; and 
Eugene B. Skolnikoff, Secretary of 
Section K of AAAS (social and eco- 
nomic sciences) and head of the 
Massachusetts Institute of Technolo- 
gy's teaching and research program in 
science and public policy. Professor 
Skolnikoff organized the meetings. In 
preparation for the meetings be sur- 
veyed American universities to locate 
programs in the field of science and 
public policy and to describe the orien- 
tation and structure of these programs. 

Some forty universities in the 
United States were identified as having 
made a commitment in one iaaa or 



other to developing teaching and/or 
research programs in science and pub- 
Uc policy. Many of these had but one 
"course" in the subject, but a substan- 
tial number had rather large-sized re- 
search programs or o&eied a graduate 
degree with specialization in the sub- 
ject. In most of the latter institutions, 
the degree program was located in the 
political science or government de- 
partment. A number of disciplines in- 
cluding economics, sociology, history 
of science, law, and engineering, how- 
ever, were involved in activities in the 
fidd. A few universities included their 
science and public policy interests 
within large interdisciplinary programs 
established to examine the impact of 
science and technology on human 
affairs. 

The events at the meetings were 
divided into two parts: one devoted 
to substantive subjects of likely in- 
terest to everyone in the field; the 
other to relatively unstructured ses- 
sions designed to discuss problems 
encountered as the academic programs 
grow. 

The substantive part consisted of 
two symposia and an address by David 
Troman, Provost of Columbia Uni- 
versity, who was also 1967 Vice- 
President of the AAAS for Section K. 
One of the symposia, "Science and 
Technology as Instruments of Policy," 
was arranged by Sanford Lakoff of die 
State University of New York, Stony 
Brook. In it, Mr. Fred S. Hoffman, 
Assistant Director of die Bureau of 
the Budget, offered a paper entitled 
"Systems Analysis and Social Policy" 
in which he discussed the new ap- 



proaches to decisionmaking for scienoe 
and technology in government growing 
out of the systems anal3rsis develop- 
ments in the Department of Defense. 

The second symposium, "Science, 
Technology, and Political Decision* 
making," was arranged by Charles V. 
Kidd of the Office of Science and 
Technology. In this session Emmanuel 
Mesthene, Executive Director of the 
Harvard Unhrersity Program on Tech- 
nology and Society, presented a paper 
on "Technology and the Polity" and 
Herbert Roback of the Subcommittee 
on Military Operations, House Com- 
mittee on Government Operations, 
presented a paper on "The Role of 
Congress." Dr. Truman's address on 
the general subject of the role of the 
social sciences in government was en- 
titled "The Social Sciences: Maturity, 
Rele\'ance, and die Problem of Train- 
mg. 

The unstructured portions of the 
scries included a dinner meeting ad- 
dressed by Professor Skolnikoff and 
Dr. Charles Falk, Assodate Director 

of the National Science Foundation; 
and a workshop session that focused 
on developments in the university 
study of science and government re* 
lationships. Among the topics dis- 
cussed at the workshop were the 
priorities in the selection of research 
projects, the relations that need to be 
established with natural scientists, the 
problems of starting new programs in 
science and public policy, curricula 
development, and oristing and poten- 
tial programs for encouraging person- 
nel exchange between government 
agencies and the universities. In addi- 
tion the workshop partidpants ex- 
plored the utility of a number of de- 
vices such as new journals, biblio- 
graphic services, and organizational 
forms that mig^t be established to 
facilitate increased progress in the 
field. 

The desire for continued conmiu- 
nications on these and similar tojHCS 

was quite strong among the partici- 
pants. An ad hoc group to be chaired 
by Professor Skolnikoff was formed t» 
devdop a set of alternative arrange- 
ments that could be used to maintain 
contact among persons interested in 
science and public policy problems. 
These alternative arrangements are to 
be discussed at a second workshop 
tentatively scheduled for December 
1968. 
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SCIENCE AND PUBUC POLICY ACTIVITIES IN UNIVERSITIES 

CHARLES E. FALK 



Th» author it planning director of 
tha National Sriene« Foundation. The 

following was firsf presented of fhe 
special meeting on Science and Pub- 
lie Policy of the American Attoaa- 
tion for fhe Advancemei^ of Sdence, 
December 27, 1967. 

Science and technology represent 
quite ancient human endeavois, as il- 

lustmtcd by the invention of the 
wlieel and Egyptian astronomy. What 
is novel is tiiat these activities have 
recently experienced a veiy rapid 
growth accompanied by unprecedented 
changes in complexity. It has only 
been a short time — ^really not until 
after World War ^-^hat we actually 
recognized science as a major national 
resource. Furthermore, with the very 
rapid scientific and technological ad- 
vances of the last 30 years, we literally 
did not have time to develop a very 
sophisticated science policy and plan- 
ning apparatus nor suitable method- 
ologies. It must also be recognized 
that the inaedible increases in our 
national research and development in- 
vestments — both government and pri- 
vate — involving a growth of 400 per 
cent between 19 and 1966, made 
some questions, such as those of re- 
source allocations, seem of relatively 
lesser importance. Since the early 
1960s the funding situation has 
changed and with the flattening of 
expenditure levels the question of re- 
source allocation has become increas- 
ingly prominent. 

It is not surprising that our con- 
cern for adequate science policies and 
science planning has grown very rapid- 
ly during the last decades. It is true 
tiiat in this area we are probably more 
advanced than any other nation in the 
world, but then the growth and impact 
of science and technology has also 
probably been greater in the UJS. than 
anywhere dse. We are obviously now 
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trying very hard to deal in an increas- 
ingly sophisticated fashion with the 
myriad of questions and problems 
which face us. 

In a way our situation has been 
described in a short poem bv Piet 
Hein, who is one of the few twen- 
tieth-century renaissance men well 
versed in art, science, and humanities: 

"Tlie road to wisdom? — Well, it's 
plain and simple to express. 
En and err and err ag^, but 
less and less and less." 

When discussing the impact and 

interactions of science and technology 
with society, we must remember that 
<here are two key words in this cm- 
cept — science and society. TTiese di- 
rectly imply that practitioners, teach- 
ers, scholars, and students of this field 
must be hybrids of two major intel- 
lectual disciplines. They must be 
familiar with the natural sciences and 
knowledgeable in the area of social 
sciences — ^their philosophy, mode of 
(^eration, content, and applications. 
This obviously represents a raflier 
large order, and it is clear that few 
people can be truly expert in both of 
these fields. The balance between an 
individual's competence in these two 
areas of knowledge must depend on 
his personal inclination and formal 
education; it is impossible to prescribe 
what this balance should be. 

Tliis nicrginr; of two considerably 
different intellectual areas has advan- 
tages and disadvantages which are gen- 
erallv common to all interdisciplinar\' 
endca\ors, hut arc probably somewhat 
more pronounced in this ease because 
of the relatively greater traditional dif- 
ference between the social and natural 
sciences. As mentioned previously, the 
science and public p()lic\' expert repre- 
sents a rare and luglily sought after 
commodity, but he frequently has 
difficulty in finding a home within 



either discipUne. Furthermore, since 
science and technology have only been 

recognized relativclv rcccntlv as major 
national resources, the recognition of 
the importance of science and public 
policy programs is even more recent. 
Because of these and other factors, the 
field of science and public policy as 
a professional discipline and related 
university activities seem to find them- 
sehes at the present time in the fol- 
lowing situation: 

1. Most science and public policy 
experts in universities and goverament 
have not evolved from a formal train- 
ing in both the natural and social sci- 
ences and have generally entered the 
area of science and public policy rela- 
tively late in their professional life. 

2. ITicrc are relatively few university 
faculty involved in teaching or research 
in this field. 

3. There are very few interdisci- 
plinar,^ teaching or research efforts in 
existence and it is not easy to get new 
ones started. 

4. There are very few academic in- 
stitutions which provide educational 
programs leading to specific liigher de- 
grees for students who choose the field 
of science and public policy as their 
career. 

5. There arc also relatively few aca- 
demic institutions v\here courses on 
science and its interactions with so- 
ciety are made available mutindy to 
all undergraduates. 

It thus seems evident that we are 
not providing our educated citizen with 
a sufficient background to help him 
reach an adequate understanding of 
how science will affect his life, nor are 
we providing him with the skills for an 
intelligent examination of public pdiey 
issues related to science and tedh- 
nology. \\ e are not providing suffi- 
cient means for formal education for 
those who want to engage in a career 
of science and public policy. As a con- 
sequence, there is not an adequate 
supply of bright, young people who 
eitiier want to enter thb field or who 
are adequately prepared to enter it. 
Finally, we are not utilizing sufficiently 
one of our greatest intellectual re- 
sources — the university — in the de- 
velopment and study of one of the 
most vital topics of our time. It is, 
therefore, not surprising that we at the 
National Science Foundation are 
concerned about the present situation 
— and we certainly are not alone in 
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this concern. We have started several 
experimental programs which will 
hopefully provide the stimulation, en- 
couragement, and funds to those in 
universities who are trying to alleviate 
the previously mentioned shortcom- 
ings. 

The education divisions of the NSF 
have and will continue to support 
curricula development for graduate 
courses in this area. Recent examples 
are grants to the Purdue and Indiana 
Universities for the development of 
undergraduate and graduate cunicula 
and programs in the area of science 
and public policy, and our support of 
the recent Symposium on "Science 
and the Human Condition" at the 
University of Illinois. Our Social Sci- 
ences Division has and will continue to 
support research in the areas of eco- 
nomics, histor}' and philosophy of Sci- 
ence, political science, sociology, or 
any combination of these disciplines 
as they relate to the question of sci- 
ence interaction with society. As a 
matter of fact, they have noticed a 
shortage of good proposals in this spe- 
cific area of investigation. 

The NSF Planning Organization 
also has a great interest, both as a 
practitioner in the area of science and 
public policy and as a user of people 
trained in this field. We have recently 
initiated a formal University Science 
Flaiming and Policy Program, which 
supports research and initial planning 
efforts for integrated programs in this 
field. Because such activities are rela- 
tively novel in academic institutions, 
the Program is intended to be quite 
flexible and its scope and purpose are 
defined rather vaguely. It will support 
efforts related to the study of the ad- 
ministration and support of scientific 
activities and of the mannor in wliidi 
these activities impinge on and are 
affected by the social, political, eco- 
nomic, and cultural structure of so- 
ciety. Grants are being awarded for 
projects dealing with science planning 
and science policy issues or with the 
development of techniques and meth- 
odologies required in these fields. 
Since we hope that we will be able to 
stimulate the development of both 
students and faculty through novel and 
innovative efforts, we have no precon- 
ceived prq'udices about the type of 
project supported. We also recognize 
diat a period of years will usually be 
required for effective development 



A possible piOgnUn might start with 
a faculty seminar conducted for the 
purpose of assembling faculty from 
various disciplines to sur\'cy the gen- 
eral spectrum of problems and poten- 
tial areas of investigation. Such a sem- 
inar can perform the very important 
function of developing a common un- 
derstanding of terminologies and con- 
cepts, especially those which are in 
areas of lesser ^miliarity. The seminar 
might or might not include graduate 
students. Subsequently the group 
might concentrate on a specific prob- 
lem or a specific area of investigation 
and initiate coordinated individual re- 
search projects which, hopefully, would 
provide graduate student participation. 
Counes for general curricula might be 
developed and ultimately programs 
leading to formal degrees in the area 
of science planning and policy. 

I would like to re-emphasize that this 
is only an illustration of a possible ap- 
proach. There are numerous \ariations 
and permutations depending upon the 
aspirations of a university in this field 
and upon the stage of development of 
a program in this area. Some universi- 
ties intend to go immediately to a full- 
fledged program such as the one just 
outlined; others prefer to approach the 
problem in a slower, more experimental 
fashion. Another factor which can be 
quite important in determining a 
course of action is the rigidit}' or lack 
of rigidity of the departmental struc- 
ture in a specific institution. Since 
interdisciplinary efforts are generally 
required, rigidity, or what has some- 
times been called the guild structure of 
university departments, inevitably calls 
for a slower and more experimental 
approach. Another possibility is the 
establishment of "Science and Society 
Centers" which can establish a recog- 
nized focal point on campuses for 
faculty particijiation, curricula develop- 
ment, sponsorship of seminars, etc. 
Then again there might be some com- 
pletely different approach. What I am 
trying to emphasize is that we are not 
wedded to any specific concept and 
would welcome imaginative and inno- 
vative projects and programs. 

It should be pointed out that our 
program is relatively new. It would not 
be fair for me to neglect to mention 
that while we have lots of good inten- 
tions, oui funds are somewhat limited. 
We are talking at this point of a total 
program on the order of half a million 



AEC AND FREE 
SCIENTfRC INQUIRY 

Harold Green, Washington attorney, 
discussed in the May Bulletin ffie 
AEC Information Control Regulations 
(see page 41). Another legal report 
on the matter was issued by the Com- 
mittee on Atomic Energy of the Asso- 
ciation of the Bar of the City of New 
York on March 26. 

The New Yoric Committee reviewed 
the revised proposab released tor 
public eoiBmwtf on December 28, 
1967, and statements by Commbslon 
members at the Industry Conference, 
AEC, February 21, 1968. 

The Import sMett 

"As a result of these and other 
changes, the impact of the proposed 
Regulations on the private commu- 
nity has been considerably softened, 
particularly in termt of the number 
of pwteiM who might be subjected 
to the new controls. The revisions also 
reflect the Commission's efforts to 
clarify the restrictions and to estab- 
lish additional procedures to mini- 
mize the vagueness and uncertainties 
which troubled this Committee in its 
earlier comments, 

"Notwithstanding the significant 
improvements, fiowaver, the fundo- 
menial issue of governmental control 
over private research and the com- 
munication or publication of inde- 
pendently developed private data 
remains unchanged. Particularly In 
light of the serious constitutional 
questions which would be raised by 
the new controls, if is the view of this 
Committee that the Commission lacks 
the statutory authority to promulgate 
the proposed Regulations. Congress 
has never determined that regulatory 
controls over independently devesf- 
oped private data are aeceuary 
and. If such controls are in fad neces- 
sary, we believe if is a decision to be 
made by the Congress and not by 
the Commission. Accordingly, we 
urge that the Commisrion teek from 
the Congress a clear statutory man- 
date to impose such controls as the 
Commission can demonstrate are re- 
quired by the detente and 
MecurUy." 
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dollars per year. Thus it is clear that 
we cannot at this time award veiy 
large grants. On the other hand, we 
have also up to now not been flooded 
with a great number of high quality 
proposals. We expect that the level of 
the program and Hie nmnber of good 
proposals will grow hand in hand. I 
should also mention that we recog- 
nize that new programs like the ones 
described require not only several years 
to mature, but tliat liie academic in- 
stitutions and faddty members need 
some assurance of continued support. 
This factM will be taken into con^er- 
ation in the administration of tiie pro- 
gram. 

We are frequently asked to suggest 
study areas which might be especially 
suited to university programs and 
which would also contribute to the 
mainstream of current interest. Wliile 
I can enumerate such areas, I do so 
with the full realization that the de- 
velopment of local university programs 
must be dominated primarily by the 
interests and areas of competence of 
the faculty members involved. 

First, it might be worthwhile to 
mention to vou certain approaches 
which do not appear to be very suit- 
able. Thus, frequently attempts are 
made to review past modes of opera- 
tion: for example, to trace tlic ways in 
which decisions related to science and 
public policy are made in this country. 
This is an interesting exercise, but 
basically constitutes nothing but a re- 
view. To be really effective, a research 
project should go one step further and 
devdop, firom analyses of past events 
and current or |Mrojected problems, 
rational and weU^ubstantiated sug- 
gestions for improvements. This is 
very diflBcult. 

Now, from a positive point of view, 
there are many areas for which an in- 
terdisciplinary university team seems 
to be in an ideal position to make 
notable contributions. One area, which 
is receiving increasing national atten- 
tion, is technology assessment. Tliere 
is a general feeling that we could have 
prevented some of our present social 
problems which have arisen out of the 
development of technology — such as 
environmental pollution, urban con- 
gestion, nndear armament — ^if one had 
earlier assessed their full potential im- 
pact on society and undertaken at that 
time steps to prevent potential social 
problems. This is an area which ob- 
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viously requires teamwork between na- 
tural scientists, engineers, and social 
scientists. However, a word of caution 
is required. Somehow, our greater 
awareness of these problems has raised 
false hopes that increased attention to 
tiiem would solve all of our difficulties; 
such misconceptions are dangerous be- 
cause they lead to false expectations 
and subsequent disillusionment. As in 
the development of solutions to most 
otiier problems, it is clear that more 
can be done but it is also equally clear 
that we have to develop in an orderly 
fashion our knowledge of the basic 
factors involved and our ability to deal 
with them. It might be pointed out 
that this area is especially well suited 
to academic attack since it frequently 
provides a univenity witii an oppor- 
tunity to tackle local problems and 
thus fulfill one of its responsibilities — 
that of public service. 

Another and maybe sonmAat re- 
lated study area is assessment of the 
role which science has played in the 
development of the social, economic, 
political, and cultural welfare of a 
nation. We seem to know most about 
the economic impact that science has 
made but even Uiere we are not yet 
really in any position to put any quan- 
titative estimates on the value of re- 
search and development to an econ- 
omy. However, it is clear that from 
now on we, as a lution, will have to 
ask ourselves repeatedly: how impor- 
tant is science and technology to us? 
Science and tcclinology are expensive 
activities and the resources of our 
country, while great, are limited. Con- 
sequently, more science support usu- 
ally means less support to some other 
socially desirable undertaking. In Oiy 
der to make these decisions in as mean- 
ingful a fashion as possible we should 
be able to have a considerably better 
understanding of the role of science in 
our society and what will be gained or 
lost if we have more or less science 
activity. It is clear that a comprehen- 
sive and integrated study of this mat- 
ter would be of great value. Such a 
stucty would repres e nt a major under- 
taking and could probably only be ac- 
complished by having many different 
specialists look at the problem from 
different points of view. Thus it may 
represent an ideal study area for a uni- 
versity center which wants to start a 
comprehensive program involving fac- 
ulty frcnn many different disciplines. I 



should add that one could also attack 
this problem piecemeal and analyze 
only one particular type of science 
impact. Fewer people would be re- 
quired for this reduced scope. 

Another concem which will be with 
US for a long time deals with resource 
allocations and the methodology' used 
to achieve better ones. The tools we 
possess now are still relatively crude 
and improvements or novel ^proachai 
would be most welcome. The applica- 
tion of systems techniques, for exam- 
ple, has already and will in the future 
undoubtedly prodooe moie sophisti- 
cated methods to handle allocation 
questions. Again this type of study re- 
quires a good interdisciplinny team, 
though this fact is not alwiqrs appre- 
ciated. He team should consist of 
persons familiar with various method- 
ologies used in the social sciences; the 
team should also indnde tedinical tx- 
jjerts familiar with the content and 
mode of operation of the natural sci- 
ences and technology. 

Other problems are in the mana- 
gerial area where all components of 
our society — ^legislative or executive, 
public and private — are continuously 
asking whether better means cannot be 
found of organizing the administration 
and performance of our vast research 
and development svsfem. Obviously 
these problems require rather careful 
study of the sociology of science, pub- 
lic administration, and the o^anizar 
tion of various sectors. 

The question of science education 
and the role of scientific efforts in unir 
versities are also of concem, especially 
to NSF. The more we understand the 
problems involved and the needs of 
tiie system, the better we will be able 
to make meaningful decisions about 
future actions by either federal, state, 
or local governments or by univeisit|r 
management. 

I have discussed, in a rather sporadic 
fashion, some areas of investigation 
which might be especially suitable to 
university research in the area of sci- 
ence and public policy. However, keep 
in mind my original admonition that 
these were only examples, since there 
are unquestionably many, many other 
projects that will be of interest to not 
only the faculty and graduate students 
but which will also help those who 
have to make decisions in the area of 
science policy to make these decisions 
in a more meaningful fiishion. 
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INTERNATIONAL COMMUNICATION IN THE TWENTIETH CENTURY 

S. DILLON RIPLEY 



S. Oitfen Rilpfoy hot iMOT SMrafory of 

the SmHhsonian tnsHlufe sfnce 1964. 
He previously served as professor of 
zoology and biology at Yale Uni- 
vmHy, The foUowitig wot flnf pne- 
jenfed of the Loeb Student Center, 
New York University, on October 19, 
1967, under the sponsorship of the 
International Center for Communiea- 
Men Arfs oncf Seieneet. 

Let mc attempt to define the most 
basic and unglamoious of communica- 
tions problems; tliis pioblem has many 
names, all, you will note, with a pejo- 
rative ring. 

In government information and 
propaganda mills, the problem belongs 
to what are called the slow media; to 
the development expert or foreign aid 
planner, it is called a difiusc activity 
with no visible end-use; to the science 
establishment, it cannot be expressed 
as a factor of anything; to almost 
everyone, it is a wonderful problem to 
think about, but strictly in non-prioiity 
categories. 

What is it? Nothing other than the 
problem of international exchange of 
scholars and artists and of the fruits 
of their work. Some may doubt this is 
really much of a problem area at all. 

I submit that the problem today 
witli international communication 
among scholan or artists a that we 
expect too much of it in national 
policy terms, even as we do not pay it 
enough attention on its own terms. 

What do we mean by "expecting 
too much in national terms?" Let me 
point out one very clear case. The De- 
partment of State's exchange of per- 
sons program, which currently has a 
budget of approximately $46 million 



and involves some 35,000 exchanges a 
year, exists for this purpose: 

"The exchange program has effec- 
tively supported one of the nation's 
most basic international objectives — of 
helping support strong free societies 
able to work together, in mutual trust 
aiui understanding, on the grave issues 
of our time." 

This language I have just quoted, 
which comes from a recent report of 
the United States Advisory Commis- 
sion on International Educational and 
Cultural Affairs, translates into a much 
more direct and succinct phrase when- 
e\cr State Department officials most 
justify the program before Congress or 
at high interagency councils in the ex- 
ecutive branch. During these oceasion\ 
it comes out tliat cultural exchange 
programs exist, among other reasons, 
"to support the foreign policy of the 
United States." 

This is expecting too much. In the 
actual administration of the program, 
it means that undue emphasis is given 
to changing attitudes about the United 
States, either by bringing foreign na- 
tionals to the United States for an 
explanation of ourselves, in order to 
make ourselves more liked on our own 
home ground, or by sending Ameri- 
cans abroad who, it is hoped, will put 
our best foot fonraid. It means,* for 
example, that you will find many more 
journalists receiving grants than, let 
OS say, historians or scientists con- 
cerned with basic leseaich. 

And, not to place the entire onus 
on our colleagues in State, it means 
that in the exchange programs con- 
nected with our foreign aid, specifically 
those of the Agency for Intematioiud 



Development (AID), you will find far 
more public officials — ranging from 
chieb of police, to whom we impart 
our experience in riot control so that 
they may use it back home with sub- 
versive groups, to aviation administra- 
tors, who are left to gaze in awe upon 
the complex air tra£Bc structures of 
our eastern megalopolis — than you w ill 
ecologists or demographers, who rep- 
resent professions in which AID ought 
to have more than a passing interest. 

Or, to cite the supreme example of 
cultural exchange supposedly in the 
direct service of foreign policy objec- 
tives, you will find that on university 
campuses it is the student politician, 
rather than the student, who is be- 
coming a scholar who goes to the 
great international coagKoes or gets 
the red carpet tour. This is something, 
you will recall, that our National Stu 
dent Association discovered rather be- 
latedly, to its chagrin. 

But let me also point out, again to 
spare my colleagues in Washington 
from total blame, that the United 
States is not alone in the business of 
trying to change attitudes through 
what is called cultural or educational 
exchange. Groups of foreign journal- 
ists, student leaden, and union chiefs 
are not unknown in the USSR, so I 
think it is fair to say that the East 
likes to play the game too. The non- 
aligned or "third force" nations also 
play it very hard. And even from die 
lofty vantage point of Colombey des 
Deux Eglises, it appears that cultural 
and scholarly ties are sometimes put to 
the service of political objectives, 
albeit subtle objectives that are be- 
yond our ken, witness the draiig nacb 
Quebec, but not to Ottawa. 

This is not to say the game is in- 
herent wrong, or that wc shouldn't 
play it. Journalists of the world should 
get together. Even student politicians 
may have something to say to each 
other, altboug^ tiietr instructions bom 
the home office may make it rather 
difficult. 

But this game, this business of try- 
ing to sene national interests through 
international cultural exchange, is 
wrong if it is played at the expense 
of scholarly exchange, as we have rea- 
son to know, because tiie exposure of 
counterfeit scholarly communication 
can cast doubt on real communication 
among all scholan. The game is also 
wrong if, as I have said, we expect too 
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much of it. We will be wrong if we 
keep looking anxiously for a victor, 
for there can never be one. We will 
be wrong even if we by to find out 
who is playing well, if we try to make 
a box score in terms of foreign policy 
successes or a sort of Ncilson-rating 
survey of our international [wpularity, 
as the U^. Infoimation Agency 
(USIA) once attempted. 

This is what we must not let hap- 
pen. If we become too concerned with 
playing the game that way, we are 
bound to neglect more serious busi- 
ness: the international exchange of 
ideas concerning problems to be faced 
by this generation, oi what the State 
Department called the grave issues of 
our time. 

Consider the world which I inhabit, 
the world of museums, of exhibits, and 
of three dimensional education. Cer- 
tainly there are many who appreciate 
the potential of the museum in the 
communication process. Some may be 
charting new directions in cognitive 
studies, or the science that seeks to 
understand what is most readily as- 
similated and stored in the human 
brain and what is not. Otheis may 
be interested, as I am, in flie feet that 
motion pictures seem to be super- 
seding objects as the star attraction at 
world's fairs. If this is indeed hap 
pening, it is something we should 
think seriously about. There must be 
a place for the "manufact" as well as 
the manuscript in the learning process, 
for the object which speaks for ibelf 
to men of all countries and cultures 
needs no words to explain it. 

This is a challenging area for re- 
seaidi, tlie world of museums and 
ejchibits, because the museum is the 
freest and least authoritarian form of 
communication. It is the school of 
"open end" education, where the stu- 
dent may pidc up or reject what he 
wants. 

But this is also a world where inter- 
national cranmunications and &e ex- 
change of ideas is rather neglected. It 

may well be, in fact, that the museum 
is the single most-neglected education- 
al resource in the developing world. 
Certainly we have barely explored the 
possibilities of museums and exhibits 
as an educational force among illiterate 
and semi-literate societies. It is no 
e xa gge ra tion, in fact, to say that 
teaching or science museums in the 
emerging nations are going backward, 
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not forward. In India and Pakistan, 
for example, there existed some 105 
museums or museum-like institutions 
in 1936. Today there are fewer than 
half that number. This is an alarming 
situation when one considers that 
from childhood on, from illiteracy up, 
museum education represents one of 
the earliest and most dramatic ways 
to stimulate the human imagination. 

We have the problems of expecting 
too much and at the same time neg- 
lecting much in international com- 
munications involved in scholarly and 
cultural exchange. What can we do 
about them? 

In the first place, we can begin by 
simply lowering our national policy 
expectations for cultural exchange. 
This act alone may have the para- 
doxical effect of serving national in- 
terests much better anyway. This para- 
dox was well put by our Secretary of 
State, Dean Rusk, during the first 
year of the Peace Corps, when he said: 

"The Peace Corps can best serve the 
foreign policy structure of the United 
States by not becoming part of it." 

Tliis is the philosophy, I submit, 
that should permeate all our efforts in 
the international exchange of scholars, 
artists, and their works. We need gov- 
ernmental support, to be sure, to 
achieve much of what I have been 
discussing, but we also need the great- 
est separation, the maximum degree of 
autonomy from government. Only in 
this way can we rid ourselves of the 
inevitable disappointment that comes 
from expecting too much and only in 
this way can we correct some of the 
imbalances or undue emphases I have 
mentioned. 

But can this philosophy or this doc- 
trine of separation really work? 

I can only reply that there is much 
evidence, both of a negative and posi- 
tive character, to show that it will. On 
the negative side, to demonstrate the 
problems of strong identification with 
government, rather than separation, 
let me quote from an article in the 
education section of the New York 
Times (Sunday, October 14, 1967): 

"The International Conference on 
the World Crisis in Education, held 
at Williamsburg^ Virginia, last week, 
gave an unintentional demonstration 
of a fundamental dilemma — education 
in the underdeveloped countries re- 
quires massive help from the United 
States, but any direct governmental 



action is suspect as a threat of Ameri- 
can cultural imperialism." 

The articles goes on to describe the 
birth of the Conference, which took 
place during a major address by 
President Johnson in Hawaii, and the 
subsequent difficulties in planning it 
when many world leaders expressed 
the opinion that governmental spon- 
sorship would produce too many edu- 
cation ministers and other officials 
who would have to confine themselves 
to government-approved and, Aere- 
forc, meaningless or at least innocuous 
statements. As a result the Conference 
had to be rescued by a private foun- 
dation and immediately the paradox 
factor I have been trying to define 
went into effect. Among the 170 dele- 
gates from 52 nations, there was a 
surprisingly high percentage of min- 
isters of education and other officials. 
They attended, after all, and for once 
they seem to have communicated. 
President Johnson attended and had 
the great good sense and grace to ac- 
count for his presence by saying that 
he came "as a private citizen and 
former school teacher." 

On the positive side, it can be 
shown that in this country's experi- 
ence the scholarly centers that have 
been established abroad on an inde- 
pendent and thoroughly non-govern- 
mental basis have the longest and 
most distinguished records for stimu- 
lating scholarly communication and, 
incidentally, for providing the base of 
cultural relations on which political 
relations must sometimes depend. I 
am speaking here of such institutions 
as the American School of Classical 
Studies in Athens, founded in the last 
century, or tiie American Academy in 
Rome, established early in this cen- 
tury. These centers unite scholars 
from different lands, brought together 
not by the purpose of influencing 
opinions of the one or the other in 
narrow nationalistic terms, but by a 
common desire to study and to un- 
derstand civilizations that are part of 
the heritage of all men. In the process, 
they have become almost indispens- 
able to those who would engage in 
this pursuit They have continued 
when political relations have been 
strained or broken. 

The Smithsonian has long sought 
and is now seeking to foster the 
growth of such centers. We have had 
some successes; we have found a 
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climate of leception in many parts of 
the woild. We attribute tliese suc- 
cesses in part to (lie fact that we are 

not of the government, although we 
receive Iielp from it, and that we long 
have maintained a scholarly, inde- 
pendent, and apolitical character. This 
is the posture that seems to work for 
us; it seems tn overcome all manner 
of difficulties in keeping the interna- 
tional communications channels open, 
l et me cite one very recent and rather 
interesting example. During the last 
three \cars the Smithsonian has sup- 
ported a research center in Cairo and 
various bi-national archeological re- 
search projects or e\'ca\ ations through- 
out Egypt, from its appropriation of 
Public Law 480 foreign currencies, 
which derive from the sales of surplus 
agricultural commodities. These proj- 
ects suffered some interruption, of 
course, during the Arab-Israeli conflict, 
but a number of them have since been 
reestablished. Political relations seem 
to remain at a stalemate, but what I 
have called the base of cultural rda- 
tions does in this case continue. 

We hope in the future to keep 
open similar channels, not only in the 
arts, or archeology, but also in the 
n^^ected comers of science. We are 
particulaily concerned with the need 
to take a biological inventory of the 
world's natural environments, both 
marine and terrestrial, in order to un- 
derstand their relative productivity for 
the expanding human populations 
that must someday inhabit or sensibly 
exploit them. Hiis kind of massive or 
global inventory will require the 
strongest international cooperation. It 
will be a particularly difficult task in 
scientific relations between the de- 
veloped and the developing nations, 
because it is in the latter countries, 
or in the tropics, that we find the most 
biologically productive yet least un- 
derstood of natural environments in 
the world. 

But these tasks do not belong to the 
Smithsonian alone. If you agree on 
some of the problems I have sketched, 
on the philosophy of separation and 
yet on the need for help from govern- 
ments in cultural exchange, then we 
must move forward to implement a 
recommendation that has appeared in 
a number of forms in recent years. 

It first appeared, I believe, in a 
study of our cultural relations policies 
made by Charles Frankel, until re- 



cently Assistant Secretary of State for 
Educational and Cultural Afltairs. This 
study, published by the Brookings In- 
stitution under the title The Neglected 
Aspect of Foreign Afiairs: American 
Educational and Cultural Policy 
Abroad, called for the establishment 
of a semi-autonomous foundation, able 
to reunite both federal and private 
funds, to administer the State Depart- 
ment and perhaps other federal ex- 
change of persons programs. 

In a different context and for dif- 
ferent purposes, we have since had the 
Katzenbach, Gardner, and Helms re- 
port, which sought to confront openly 
some of the problems created by the 
CIA disclosures. This report called 
for the prompt establishment of "a 
public-private mechanism to provide 
public funds openly for overseas ac- 
tivities of oiganizadoiis, ^ch are ad- 
judged deserving, in the national in- 
terest, of public support." We might 
argue with some of this language, but 
we find again the philosophy of sepa- 
ration accompanied widi help from 
government. 

And we have also since had passage 
of the International Educational Act 
of 1966, which carries something of 
the same philosophy, or at least au- 
thorizes the Secretary' of Health, Edu- 
cation, and Welfare to utilize fully 
both government and nonprofit pri- 
vate agencies in carrying out the pur- 
poses of the Act. 

But, as of this date, all of these 
recommendations or plans remain just 
that. There has been no change in 
the administration of federal exchange 
of persons programs. The public-private 
mechanism for the United States' 
manifold overseas interests does not 
yet exist. And the International Edu- 
cation Act, though passed into law, is 
hamstrung by lack of appropriations. 

Perhaps we may pardon this in- 
action, at a time when we face such 
grave domestic and military chal- 
lenges. Perhaps we must wait to carry 
out certain of the grand tasks. But 
there are some steps we can take now. 
Let me conclude, tiherefore, with three 
proposals. 

First, if we cannot now provide the 
massive assistance in international 
education that seems required of us, 
we can at least begin by creating in- 
ternational study centers squarely fo- 
cused on growth and survival through 
communications. What these centers 



should be, where they are located, and 
what problems they confront should 
all be sharply defined by an advisory 
group. One such center, or one ex- 
ample among many, might be an in- 
ternational institute for the study of 
cultural exchange. I feel this repre- 
sents a parti'cular need and one of 
special interest because, if you will 
permit me yet another paradox, we 
are paying today a heavy price for the 
rapid improvements in communica- 
tions. We are by way of obliterating 
whole cultures or submerging them 
indistinguishably into twentieth-cen- 
tury man. We must, therefore, in- 
tensify what social scientists like to 
call urgent anthropological studies, 
before 6ie lessons to be learned from 
disappearing cultures and peoples are 
irretrie\'ably lost. And our modem 
communications processes are con- 
tinually feeding the flames of what 
has been called the revolution of ris- 
ing expectations. It is a worldwide 
revolution, now burning white-hot, 
and we must study the ways to miti- 
gate its effects. 

Second, if we cannot yet build a 
comprehensive semi-autonomous foun- 
dation to administer and coordinate 
federal and private international ex- 
change programs in the sciences, arts, 
and humanities, we can at least give 
greater attention to some of the neg- 
lected areas and the institutions that 
already exist to strengflien them. We 
know these institutions or mechanisms 
are productive in terms of scholarship; 
we know fliat they build bridges for 
the exchange of ideas; and we know 
that they transcend political differ- 
ences. So let government and private 
foundations take another look at them 
and devise ways to support them, with- 
out turning them to purposes for 
which they are not intended and can 
never serve. 

Third, and this is more an exhorta- 
tion than a proposal, I would remind 
every government, my own included, 
that there are areas of international 
commanications in which it is often 
true that less is more, or that the in- 
ternational interests of individual na- 
tions are often best served by those 
who think less about them and go 
quietly about their real business of 
scholarship or creativity. These, I of- 
ten think, are the persons who forge 
the real and lasting links of intor- 
national communications. 
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BERTRAND RUSSELL 



Th» following eommenft were wrMen 

in response fo Marshall Stone's review 
of The Autobiography of Bertrand 
Russell, 1872-1914, which appeared 
in the January Bulletin. The author of 
the flnf commenf n Layfrenee lo Fave, 

associafe professor of sociology ^ Indi- 
ana Stale University, Terre Haute; 
the second author, J. G. Barense, is 
assistant professor of philosophy at 
Iho UnhronHy of Califomla, Santa 
Baritara. 

It is sadly ironic lliat, when their emo- 
tions get involved, mathematicians can 
compete successfully with us ordinarv' 
mortals in the arena of self contradic- 
tion. Apparently such inconsistencies 
serve the psychic function of permit- 
ting the emotional mathematician to 
unleash his hostility u]5on the object 
which threatens him, c\cn when no 
Actual basis foi his charge exists. 

Not yet have I read Bertrand 
Russell's 1S72-1')]4 autobiography. 
Whether I will be disappointed with 
it, as mathematician Marshall Stone 
indicates he is, I canntit sa^■. What T 
can say is that Stone's alleged book 
review appears as a thinly-veiled at- 
tempt at character assassination. 

The glaring inconsistencies within 
the "review" suggest strongly that he 
is as unsympathetic toward Russell as 
he accuses Russell of being toward his 
co-workers. F(n eacample. Stone states 
that ". . . There are many ... in- 
stances of . . . cgocentricity. . . ." 

The word egocentridty I under- 
stand to mean self-oenter^ But Rus- 
sell intended an autobiography, not a 
biography of Mrs. Whitehead. Per- 
haps Stone could relate how one 
would go about writing a non-ego- 
centric autobiography. Stone feels 
that Russell probably has no claim to 
greatness other than his contributions 
to logic, ". . . and that his contempo- 
rary renown as an actor on tiie stage 
of politics will not long survive him." 

Stone apparently insinuates that 
for Russell the international military 
tribunal is mody a game — ^that Rus- 
sell is too cold-blooded to be genu- 
inely upset by the atrocities which the 
U.S. has committed against the Viet- 
namese people. How then does Stone 
account for tiie willingness of cold- 
blooded, egomaniacal Russell to fi- 
nance the tribunal's activities largely 
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from money received from this very 

autobiography? 

Greatness is rare, in this century^ as 
w ith others. Russell, by any reasonable 
standards, is one of the truly great 
men of this century. When we en- 
counter true greatness, let us have the 
humiUty to admire it, rather than be 
jealous of it. Isn't it time that the 
otherwise excellent Bulletin stopped 
throwing stones at Russell? 

Lawxence La Fave 



I write to protest the vicious and in- 
competent review of Russell's Auto- 
biography b)' Marshall H. Stone. 

Evidence of incompetence is Stone's 
statement that after the publication 
of Pnncipia Mathematica "Russell 
took leave of logic forever." No doubt 
at this time Russell's interests impor- 
tantly changed, fiut did he leave logic 
forever? Certainly not. In 1919, his 
hitroduction to Mathematical Philoso- 
phy was published, and in 1926, with 
Whitehead, the article "Geometry: 
Part IV. On Non-Euclidean Geo- 
metries" was published in the Ency- 
clopaedia Bn'ttanica. 

Evidence of viciousness plus incom- 
petence is Stone's suggestion that Rus- 
sell "grew envious of ^^^litehead's far 
greater eminence as a philosopher and 
liis unassuming wisdom and infinite 
humanity." While I do not wish to 
deny Whitehead die latter properties, 
since it would not in any case be 
quite clear what I was denying, the 
implied datm that Whitehead was 
more eminent as a philosopher is 
simply absurd. Russell has been criti- 
cally influential on the development 
of both of the two important move- 
ments in twentieth-century Western 
philosophy, logical positivism and 
ordinary language philosophy. And 
although Whitehead's early philosophy 
had some influence on American real- 
ism, that movement is now jusHy 
dead and ^^^litehead's later philosophy 
stands alone, influencing nothing, a 
monument to obscurity and intellec- 
tual irresponsibility. 

The Bulletin owes Rnssdl an 
apology. 

J. G. Barense 
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Tomorrow's self-made man 
needs a break todaY. 




And local businessmen can 
give it to him. Now. 
This summer. 
While there's still time. 

Thousands of deserving 
youngsters are waiting for 
jobs. Waiting for a 
chance to work at becoming 
better citizens. 

The corporate giants are 
already hiring. The 
Government is 
already helping. 

But we need to reach 
Main Street. We need to 
reach you . Because without 
the support of every local 
businessman, we cannot 
succeed. What can you do? 

Each one hire one. 

Hire one young man or 
woman. Hire more if you can. 
But, at least hire one. 

No business is too small to 
help. Think about an extra 
pair of hands for the summer. 
Think about a bright 
youngster filling in vacation 
gaps. Think about next 
summer— and the one after 
that— when you'll have an 
"experienced beginner" to 
call on for extra help. 

Do yourself a favor. Give 
a kid a break this summer. 
Do it now. Call the National 
Alliance of Businessmen 
office in your city. 

SUMMER 

JOBS 

NOW 

National Alliance of Businessmen 
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LAURA FERMI 
now tells 

the story of 
the great 

brain wave 




ILLUSTRIOUS 
IMMIGRANTS 

The Intellectual Migration 
from Europe, 1930-41 

It was a wave of immense 
proportions. It brought to our 
shores talented men and women 
who were to enrich our culture in 
every scientific, intellectual, and 
artistic field. Laura Fermi, whose 
husband Enrico was among the 
most distinguished of these, writes 
of the illustrious Europeans who — 
driven to America by forces of 
intolerance and oppression — found 
not only a haven of comfort but a 
stimulating home in which they 
could carry on their work, 
accomplishing more professionally 
than they had ever thought possible 
"at home." By the tens of 
thousands they came — Einstein, 
Bruno Walter, Stravinsky, Chagall, 
Franz Alexander, Hannah Arendt. 
Mrs. Fermi knew many of them. 
Her book is an enthralling 
chronicle of the tragic or funny 
" impression of many great and 
warm personalities, of an 
international academic community 
. . . and of brave and determined 
people who made new lives for 
themselves after their old lives 
crumbled."— P«6/is/iers' Weekly. 
"This is a trail-blazing 
achievement, painstakingly 
researched and warmly written." 
—JOHN B.\RKHAM, Saturday 
Review Syndicate 
Illustrated with photographs. $7.95 
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